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PUBLIC NOTICES 


PUBLIC NOTICES 








Forms of 
fee of 5s. 


[ihe Director - General, 


India Store Department, Branc b 
No. 153 Belvedere-road, Lambetb, 5.E. 1, 
invites TENDERS for :— 
BRIDGE WORK—9 Spans of 258ft 
quenders due on the 20th December, 


Tender obtainable from the above at a 
per set, which will not be returned 
6944 








mechanical 
measuring 
jsometric & 
experience 
liminary st 
Preference 


Salary uf 


giving present total of 82s. a week), according to 


qualificatior 
Applicatic 


Air Ministry, Adastral House Kingsw ay. 2, not 
later than 18th November, 192 6903 


Ministry. 
DIRECTORATE OF 
TECHNICAL DEVELOPMENT 
TEMPORARY DRAUGHTSMAN RE 
QUIRED for work at No. 1 Stores Depot. 
Royal Air Force, Kidbrooke, 8.E 
Candidates must have knowledge a 
engineering practice and be capable of 
up and making working drawings, 
ketching and tracing Some workshop 
and a capability for carrying out pre 
ress calculations is desirable 
given to ex-Service men 
» to 528. a week plus Civil Service bonus 


2 and experience 
yn should be made to the SECR ‘, TARY. 
W 








2 Free 
23 years of 


of the A.M.1.C_E. examination or hold equivalent pro- 


feasional qu 


draughtsmen Apply at once by letter, stating age. 
qualifications and experience. to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/15362 6897 


Assistant tinea for 
the PUBLIC WORKS DEPART- 
MENT DRAWING.OFFICE REQUIRED 
by. the GOVERNMENT of BRITISH 
GUIANA for two years’ service, with 
possible permanency, Salary £350, rising 
to £400 a year by annual increments of 
Passages Candidates, unmarried, about 
age. should have passed sections A and B 


alifications, and be neat and expeditious 








appointment 


leave on full salary Candidates, 28 to 35, should 
have been trained as architects or civil engineers and 


should be « 
struction of 


leige of quantities and measuring up essential, also 


{ surveying 


bers of the Institution of Civil Engineers preferred 


Apply at onc 
experience 
E 






au ting M/229 689090 


Assistant Engineer Re- 


QUIRED by the GOVERNMENT 
of the GOLD COAST for the PUBLI( 
WORKS DEPARTMENT for a tour of 
12 to 18 months’ service, with possible 
extension Salary £480, rising to £920 
a year Outfit allowance of £60 on first 

Free quarters and passages and liberal 


apable of taking entire control of con 
concrete and other buildings A know- 
and road construction Associate mem 
ne by letter, stating age. qualifications and 


to the CROWN AGENTS FOR THE 
4. Millbank, Westminister, 8.W. 1, 











in the Color 
leave on full 


to qualifications), rising by annual increments to £920 


s year. If 
£720 an out 
appointment 


passed examination to qualify for A.M.I.C_E. Diploma 
or hold equivalent professional qualifications and 


have had ex 
Apply at 


and experience, to the CROWN AGENTS FOR THE 


COLONIES 


S.W 1, quoting 


\ ssistant Engineer 

REQUIRED by the GOVERN 
MENT of NIGERIA for Railway 
Surveys, for a tour of 12 to 18 months, 
with possible extension Free passages 
and commuted bush and travelling 
allowance of £9 a month whilst on duty 
iy Camp equipment provided Liberal 
salary Salary, £660 to £720 (according 


commencing salary is fixed at less than 
fit allowance of £60 is payable on first 
Candidates, not over 45, must have 


perience in charge of railway location 
once by letter, stating age. qualifications 


4 _ Westminster, London 
M 15135 693 








of £30 on fir 
.-28 years « 





letter, statin 


the CROWN AGENTS FOR THE COLONIES, 4, 


Millbank, W 


head of application M 15466, 


lity for A.M.I.C_E., or hold equivalent profe«wional 
qualifications, and have had some experience on 
riilway civil engineering work Apply at once by 


» Assistant Engineers (2) 

wenaz 2 t KENYA 2) 
UGANDA RAILW tor a tour of 20 to 
30 months’ i ag a: possible exten- 
sion. Salary £480, rising to £720 a year 
Free quarters and passages and liberal 
leave on full salary. Outfit allowance 
st appointment Candidates, unmarried, 
of age. must have passed examination to 


g age. aualifications and experience, to 


estminster. London, 8.W.1 quoting at 
6808 





a 





‘ppointed wi 
ears’ se rvice 
vensionable 
920 a year. 
rent Free 

on full salary. 


5 years of age, must have passed the examination for 
\.M.LC.E., or possess a degree in Civil Enginee ring 
recognised by the Institution as exempting from parts 


A” and 


had proper technical training and preferably have had 


ot less tha 


arge Engineering or Municipal works Apply at 


nee by lette 
ence. to the ¢ 
t, Millbank, 


\uivalent qualifications, and should preferably have 
ad some research experience in addition to practical 
raining. Special knowledge of mechanical engineering 
" the case of one vacancy and of physics and mathe- 


ities in the 


Scale of salary £175-1 


‘otal initial » 


ederatel Superannuation System for Universities 
‘reference given, other things being equal, to ex- 
Service candidates, 


orms of 
SECRETARY, 
trial Research, 
they must be 


, | jepartment of Scientific 


Assistant Engineers (5) 


REQUIRED by the GOVERN- 
MENT of NIGERIA for the PUBLIC 
WORKS DEPARTMENT for two tours 
of not less than 12 nor more than 18 
months’ service in the first instance 
Subject to satisfactory service the officers 
Il be eligible at the expiration of three 
for confirmition in the permanent and 
establishment Salary £480, rising to 
Outfit allowance of £60 on first appoint- 
quarters and passages and liberal 
Tandidates, preferably between 25 and 






*B” of the examination Must have 
nm two years’ subsequent experience on 


Tr, stating age, qualifications and experi- 
ROWN AGENTS FOR THE > or 
Westminster, 5.W 1, quoting M/2 

0038 


AND INDUSTRIAL RESEARCH. 
TWO JUNIOR ASSISTANTS (Engi- 
neering) are REQUIRED for Research 
Work at the Fuel Research Station, East 
Greenwich. Candidates should possess a 
good honours degree in engineering or 


other case are desirable 
35 plus Civil Service bonus: 
Superannuation under the 





may £265 1° 


application can be obtained from the 
Department of Scientific and Indus- 
16, Old Queen-street, S.W. 1, to whom 
returned not later than i4th November, 


The Engineer 


a 


PRINCIPAL CONTENTS OF THIS ISSUE. 
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THE ENGINEER, 4. 11 - 27 














(jounty Borough of Croydon, 
{EDUCATION COMMITTEE. 

WANTED IMMEDIATELY in Mechanical Depart- 
ment, a TEACHER of ADVANCED ENGINEERING 
CALCULATIONS, with practical experience, for 
Wednesday evenings. Salary i188. per evening.— 
State full particulars, age, training, education, and 
experience, to the PRINCIPAL, Central Polytechnic, 
Croydon. — 6940 


Bom>ay, Baroda and Central 
INDIA RAILWAY COMPANY, 

The Directors are prepared to receive up to Noon on 

Friday, 25th November, TENDERS for the SUPPLY 


of 





ELECTRIC JIB CRANES, &c. 
Tenders must be made on forms, copies of which, 
with specification, can be obtained at these Offices on 
payment of 20s, each (which will not be returned) 
The Directors do not bind themselves to acoept the 
lowest or any Tender 
8. G. 8. YOUNG, 
Secretary 
Offices, White Mansion, 
91, Petty France, 
Westminster, 8.W. 1, 
2nd November, 1927 6927 


(ity of Leeds. 


WATERWORKS DEPARTMENT. 

The Waterworks Committee of the Leeds City 
Council invite DESIGNS (where stipulated) and 
TENDERS for the WORKS set out hereunder :-— 

CONTRACT NO. 238 

DESIGN and TENDER for a WATER-TIGHT RE- 
INFORCED OONCRETE RESERVOIR (capacity 
1é million enllons) *. sisedleton. in the City of Leeds, 

TRACT N 239 
DESIGN and TENDER for a WATER-TIGHT RE- 
INFORCED CONCRETE ELEVATED TANK (capa- 
city 100,000 gallons) at Tinshill, = the City of Leeds. 

Also TENDER for the CONSTRUCTION of a 
WATER-TIGHT MASS ¢ ONC RETE SERVICE 
RESERVOIR at the same place (capacity 1 million 
gallons), including DESIGN and TENDER for the 
REINFORCED CONCRETE ROOF and PIERS (only) 
for game. 

Copies of the conditions of contract (including 
specification and form of Tender, &c may be 
obtained on application to the Waterworks Depart- 
ment, 26, Great George-street, Leeds, on payment of a 
deposit of One Guinea for each, or either, of the two 
sets of contract documents and prints of general 
plans, which deposit or deposits will be returned on 
receipt of a bona fide Tender or Tenders. Other 
plans of the works can be inspected at the Waterworks 
Department. 

Designs and Tenders, under sealed covers, endorsed 
and addressed as shown in the conditions of contract, 
to be delivered to the office of the Town Clerk, Great 
George-street, Leeds, not later than 10 a.m. on the 
12th December, 1 

The Waterworks Committee does not bind itself to 
accept the lowest or any Tender 

HARRY SHORTREED. 
yaterworks Manager 

28th October, 1927 6900 


(Jount ty pe of Brighton. 
PA AM PUMPIN PtasIoN EXTENSION, 
TALL CHIMNEY AND S ALTERATIONS To 
BOILER-HOUSE. 

The Corporation .invite. TENDERS for the EREC- 
TION of a TALL CHIMNEY, 120ft. high, SEATINGS 
and FLUES for TWO NEW BOILERS, ECONO- 
MISER SETTING, and ALTERATIONS and ADDI 
TIONS to the existing BOILER-HOUSE at their 
Pumping Station, Patcham, near Brighton. 

Drawings may seen and copies of the general con- 
ditions, specification, bills of quantities and form of 
Tender may be obtained from Mr. A. B. Cathcart, 

Inst. C.E., Waterworks Engineer, 12, Bond-street, 
Brighton, accompanied by a deposit of £5, which will 
be 
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PATENTS AND DESIGNS ACTS, 1907 AND 1919 


n Engineering Assis- N?tice is Hereby Given that 


TANT is REQUIRED to collaborate 

in the equipment and maintenance of a EL rm as x. unr, ot 153-155, Rezgent- 
chemical laboratory with small and | street, London, W. EK I VE to AMEND the 
large-scale researches. Practical expe- | SPEC IFICATION ot ‘ee a PPLics ATION for LETTERS 
rience of workshop and drawing-office is | PATENT No. 262,441, for an invention entitled 





essential. Initial salary of the order of Improvements in or relating to the Circulation of 
£5 inclusive per week is contemplated. but the actual | Gases or the like in Closed Systems.”’ 
amount will depend on the qualifications and expe- Particulars of the proposed Amendment were set 


rience of the candidate selected Application should | forth in the Illustrated Official Journal (Patents) of 
be made on a form to be obtained from the DIRECTOR, | the 19th October, 1927. 


Chemical Research Laboratory, Teddington, Middlesex, Any person, or persons, may give Notice of Oppo- 
to whom it should be returned not later than 1lith | sition to the Amendment by leaving Patents Form 
November 6895 No. 19 at the Patent Office, 25, Southampton-build- 





sy —< pa pi one calendar month from 

ee ° the date of the sa’ urnal. 

ivil Engineers and W. 8. JARRATT, 
ARCHITECT REQUIRED by 6922 Comptroller- General. _ 

the GOVERNMENT of IRAQ —_— 


M/223. IRRIGATION ENGINEERS 
3 Vv -~ ANCIES). a... years on a Crystal Palace School of Prac. 
tion, leading in the case of satisi actory BRIN' 
> yey hy a ten years’ contract. Salary a —~ 5 r= a. 

s. 650, rising to Rs. 800 a month by annual incre- CHAN INEERIN 
ments of Rs. 50 a month. Candidates, unmarried and “= aeOAL AND CLV ENG x a 
between 23 and 26 years of age, should have passed | poggmenr: J. W. WILSON, M. LC.E.. M.1LM.E. 











Sections A and B of the A.M.I.C.E. Examination, or 

hold an exempting University degree, and have had PRINcIPAL : MAURICE WILSON, MIC. 

not less than a year’s practical experience Assisted by Staff of Lecturers and Instructors. 
M/226 ASSISTANT ENGIN ‘EERS (2 VACANCIES). Thorough, up-to-date Practical = Theoretica) 

Three years’ engagement. Salary Rs. 650, rising to Rs, | Instruction. Course completed in 2 y 

800 a month by annual increments of Rs 50 a month. Students admitted at beginning of any ¢ term, 6642 





Candidates, unmarried, and between 23 and 26 years 
of age. should have passed Sections A and B of the 
A M.LCE ,Bueminstion. or hold an exempting | ou gh b orou gh C o] li e zg 6, 
niversity degree, anc ave had experience on roads 

or bridges or municipal work : LEICESTERSHIRE. 
ri? gh SSISTANT ARCHITECT (1 VACANOY). | DEPARTMENT OF MECHANICAL AND 
ree years’ engagement. Salary Rs. 650, risi TU AT > — -s 

Rs. 800 a month by annual increments of Rs "ho. a CIVIL ENGINEERING. 
month. Candidates, unmarried, and between 23 and 


26 years of age, should have passed the examination Consequent upon the appointment of Mr. L. W 
to qualify for the A.R.I.B.A. Diploma, or posses Kershaw as Principal of the College of Technology. 
equivalent professional qualifications, and have had Leicester, the Governors invite APPLICATIONS for 
not toms than $we years’ experience of buildings. the POST of HEAD of the above Department. 

2 EXECUTIVE ENGINEER (1 VACANCY). Candidates should be Graduates of a University in 


Salary Tis 1000 to 1200 (according to qualifications), | the United Kingdom, and in addition to having had 
rising to Rs. 1800 a month, by annual increments of | practical experience in industry, they should possess 
Rs. 75 a month. Candidates, between the ages of 28 | special qualifications in Civil Engineering. 

and 35, must be A.M.I.C_E. or hold equivalent pro- The Departmental scale of salary is £450. rising by 
fessional qualifications, and have had considerable | increments of £24 to £650 per annum, and in assessing 
experience of general civil engineering, including | the commencing point on the scale the Governors will 
municipal roads, lighting, &c. This appointment | take note of the candidate's previous experience. 


may lead to a ten-year engagement. Forms of application and particulars of the duties 
Apply at once by letter, stating age, Guelifestions may be obtained from the Registrar upon receipt of a 
and experience, to the CROWN AGENTS FOR THE | stamped addressed envelope. These, with at least 


COLONIES, 4, Millbank, London, Ww 1, and | three recent testimonials, should be returned to the 





6906 





quoting clearly the reference number of the appoint- | PRINCIPAL not later than Monday, the 21st 
ment for which application is made. 6939 November. 6024 








d upon receipt of a bona fide Tender not 
; ad withdrawn and the return of all the 
documen 
Sealed “Fenders, endorsed .“‘ Tender for Chimner, 
&c., Patcham Pumping Station,”’ must be delivered 
to me on or before 14th November, 1927. 
JAS. H. ROTHWELL, 
Town Clerk. 
Town Hall, Brighton, 
18th October, 1927. 6796 





Keyptian State Railwa ays, Tele- 
4 GRAPHS AND TELEPHON 
SALE of 3ft. 6in. Gauge ROLLING STOCK from 
Luxor-Assuan Railway 24 Locomotives, 66 Carriages, 
179 Wagons (both bogie and 4-wheeled), and ee 
1 same will be Sold by Sealed Tenders in Decem 
ext.—Detailed catalogue available from the CHIR 
INSPE CTING ENGINEER, Al, Tothill-street, London, 
W.1, or from the STORES DE PARTMENT. 
Saptich. Cairo. All stock and spares may be inspected 
at Luxor, Egypt 6840 
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PUBLIC NOTICES 





PUBLIC NOTICES 
Southern 
COMPANY. 


Railways 
CONTRACTS, 1928 


The Directors of the Great Southern Railways Com- 


(zreat 








pany are prepared to receive TENDERS for the 
SUPPLY of the undermentioned STORES for six 
months, commencing Ist January, 1928, and alter- 
, =~ for twelve months, commencing the same 
date :— 

No. of No. of 

Form, Form, 
Acid, Sulphurie ... SD | FaOe coc cccccteses 161 
Ambulance Sets and Leather & Leather 

ED. scuese ° oe © ME suddecase 12 
Asbestos Packing. . 40 _ eas 19 
Beaters and Picks, Mantles. Gas, Up >- 

Cast Steel ...... 135 right t Inverted 26c 
Belting, Balata.. . 44 Mata, Fibre ...... 10 
Brass Fittings for DEE SnVecbésence 31 

Carriages, &c. 18 Nuts, Hexagon, 

Brass Fittings for Black and Bright 154 
rere 264 | Office Sundries 

Do, for Gas > ae (such as Inks, 

Bricks, Fire and Pens, Pencils, 

Fire-clay........ 33 Rubber Stamps, 
Brooms and Typewriter Rib- 

Brushes ..... 13 bons, Pins, Seal- 
Castings, Iron (Sig ing Wax, Toilet 

nal Work) ...... 52 Paper, &c.) «- 81 
Castings. Malleable, Oils, Linseed... ... 162 

esas cecences 11 Packing, Asbestos 40 
Castings. Steel . 110 Paints, Oil and 
Canvas and Coal Water, ready for 

Sacks ......... 6 WES ccsccecers 142 
Canvas for Wagon Pipes, Stoneware, 

Tarpaulins se 6a Creccces 32 
Cement, Portl: and.. 34 Rain-water ‘Goods 25 
Ceetendcceceess 39 | Ranges, Grates, 
Comeens, Dry and in Stoves, &c. ..... 24 

os enhbeneedh 2 | Rivets, Steel, for 
Cloth for Carriages 7c Boilers ........ 1164 
Clothing, Water - Rivets, Coach 

BEETS  consusce 9B rose and 
Crucibles’ & Plum- Washers ....... 15 

BASS 20 cecce. 41 | .—_—— ‘Twines and 
Dise Centres for WEE. 00 cnccesese 

Carriage and cows eesecececess 145 

Wagon Wheels . 1194 | Screws and Split 
Drawing Materials 8 3 PEEBccencecscecs 14 
Drysalteries .... 3 Sheets, tvs. Root 
Emery and Glass | Buckets, &c. 23 

RL  Senccccces 28 Shovels, Spades, ke 21a 
Envelopes . 8 2 BD pasnnnbene 30 
Fastenings, Railway 16 | Soft Goods, Lino 
Felt, Roofing and leum, &c. ...... 7B 

Mastic, &e. eee 6B | Sponge Cloths 5 
Files, Steel..... 20 | Steel, Plates, Sheets, 
Foundry Requisites 42 Angles, &c. .. 123 
Glass, Sheet and Steel, Tool .. 20 

late ...... 274 | Steel, Reeled, “Bars 1284 
Glass and China | Steel, Mild Bars 

Sundries . 26 27B for Shackle 
Grease, Axle-box .. 158 | Serews.......... 1238 
Grindstones .. ° 28 Timber. “Deals, Red 36 
Hardware, Brass Timber, Flooring, 

and Iron .... 17 | Red and White. . 7A 
Implements, Sundry 21 Tin-plates ...... 22 
Indiarubber Goods 9a | Tubes and Fittings. 

Tron Bar, B.S.8. 51 1518 | FOR nn woes 29 
Iron Cable Bar, for Tubes, Steel, for 

Train Couplings, | Boilers P 153 

BG, apccsecccs 1514 | Varnishes ..... 1 
Iron, Channel, for | Wicks, Lamp... 5 

Point Rodding 143 Wire, Iron and 
Laces Carriage .... 7A Stee sienna SOA 
Lamp Founts and | Wirework 30B 

Burners, &c, . 184 

Forms of Tenders can be obtained on payment of 
6d. each from the Stores Superintendent, General 
Stores Department, G.S. Rlys., Inchicore, Dublin. 


Applications for forms by post must be accompanied 
by postal order, Stamps cannot be accepted. All 
inquiries for information should be directed to the 
Stores Superintendent. 

Patterns may be inspected at the General Stores 
Department, Inchicore, on and ~ wl the 7th instant, 
between the hours of 10 a.m. and 4 p.m. (except on 
Saturdays 

Tenders must be enclosed in the envelope supplied 
for the purpose with each schedule, and must be 
posted so as to be with the undersigned before 5 p.m 
on Wednesday, 30th November, 1927. 

The Directors will not consider any Tender unless 
it is furnished on the Company's form and do not 
bind themselves to accept the lowest or any Tender. 

The decision of the Directors will be communicated 
not later than Friday, the 13th January, 1928, to 
those firms only whose Tenders are accepted. 

By Order, 
RILEY, 


Cc. E. 
Secretary. 
Kingsbridge Station, Butta. 


November, 192 6932 


Metropolitan Water Board. 
+ TENDER FOR STEEL PIPES AND 
SPECIALS. 

The Metropolitan Water Board invite TENDERS 
for the SUPPLY of the following STEEL PIPES and 
SPECIALS required in connection with tneir new 
main from Cricklewood to Fortis Green :— 


58 52m. dia. Double Spigot Straight Pipes, 16ft. 
long, tin, thick, for Victaulic Joints, with Two 
Angle Rings 

2 S2in. dia. Flange and Spigot Straight Pipes, 
16ft. long. 

2 52in. to 48in. Double Flanged Taper Pipes, 10ft. 
long, with 42in. Flanged Branch. 

2 se. dia. Double Spigot Straight Pipes, 24ft. 
ong. 

1 42in. dia. Double Spigot Straight Pipe, 24ft. 
long 

1 42in. dia. Double Flanged 60 Bend, 40ft. 
radius, with 6ft. straight one end. 

The pipes and specials are to be manufactured in 
accordance with the specification and drawing and 
are to be delivered to Cricklewood Goods Station 
L.M. and 5. Railway), with the exception of the 
42in. straight pipe, which is to be delivered to East 


Finchley Station (L. and N.E, Railway). 

Tenders must be submitted on the official forms 
which contain the full specification, and may be 
obtained, together with copy of drawing, from the 
Chief Engineer by personal application at the offices 
of the Board (Room 156) or upon forwarding a stamped 
addressed brief envelope. 

Tenders, enclosed in sealed envelopes, addressed to 
the Clerk of the Board and endorsed ‘* Tender for 
Steel Pipes and Specials,’’ must be delivered at the 


offices of the Board (Room 122) not later than 11 a.m. 
on Monday, 14th November, 1927. 
The Board do not bind themselves to accept the 
lowest or any Tender 
G. F. STRINGER, 
Clerk of the Board. 
Offices of the Board, 
17 Rosebery avenue. B.C. 1, 
Oth to Be 
20th Ox be 1 t 6910 





Indian Railway Company, 


LIMITED 


South 


Che Directors are prepared to receive TENDERS 
w the SUPPLY 
1. BOGIE STEEL RAIL and TIMBER 
TRUCKS 
2. SHEFFIELD TOOLS. &c, 


Specifications and forms of Tender will be available 


ut the Company's Offices, 91, Petty France, West- 
minster, 8.W. 1. 
Tenders, addressed to the Chairman and Directors 
the South Indian Railway Company, Limited, 
marnee ‘Tender for Bogie Steel Rail and Timber 


must be left with the 
Noon on Friday, the 


or as the case may be, 
unde v1 gned not later than 12 
18th November, 1927 

The Directors do not bind themselves to accept the 


Cruc 


lowest or any Ten ler 
4 charge, which will not be returned, will be made 
of 10s. for each copy of each specification. 


Copies of the drawings may be obtained at the 
Offices of the Company’s Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 
minster, 8.W. 1 


A. MUIRHEAD, 
Managing Director. 
1,” Petty France, 
Westminster, _\ me 
2nd November, 1927, 


- 6948 


gyptian State Railways, Tele- 


aphs and Telephones, REQUIKE the SER- 
VICES of 4 a INSPECTOR by’ the Engineering 
Department at a salary of £E420 £E600, accordin 
to capabilities. Selected candidate Soule be appointed 
for a peri 2 years. Qualifications required : 
at least ten years’ experience in Railway Signalling 
and experience of Westinghouse Interlocking Frames, 
1925 type, and also be fully acquainted with the 
erection of new Signalling Installations. Age between 
25 and 35, single, if possible -—Application form can 
be obtained from the CHIEF INSPECTING ENGI. 
SuEe. Egyptian Government, 41, Tothill-street, 
8.W.1. Forms must be forwarded to him, marked 
"7 Signal Inspector.’ 
N.B.—The above announcement appeared in the 
last issue of this paper, when a knowledge of 


Electro-Pneumatic Signalling was called for; 
this qualification is not now considered 
necessary. 6835 





hes —~' # — Singapore, 


MENT: 
EL RICITY DEPARTME? NT 
Two BOILER. HOUSE SUPERINTENDENTS. 
ADVERTISEMENT. 

The Municipal Commissioners of Singapore RE- 
QUIRE TWO BOILER-HOUSE SUPERINTENDENTS 
for their new Power Station, to be appointed on a 
three years’ agreement, with probable extension. 

The present plant includes six 40,000 Ib. Babcock 
and Wilcox boilers with extensions in the near future. 

Candidates must have had a thorough experience 
with the Babcock and Wilcox balanced draught 
system and chain-grate stokers, the ok and 
Wilcox pressure system of oil firing, the care and 
maintenance of boiler-house instruments, and the 
economics of boiler-house operation, and should have 
held a similar position in complete charge of a modern 
boiler-house for at least two years. 

Salary 5100 dollars for the first year, 5400 dollars 
for the second year, and 5700 dollars for the third 
year, rising to an ultimate maximum of 8400 dollars 
per annum in the event of the appointment being 
continued beyond the period of the agreement. The 
pay of the appointment for the first year is equal to 
£595, the value of the dollar being 28. 4d. Eree 
quarters will be provided or an allowance given in lieu 
thereof. There is no income tax at present. Free 
passage will be provided, with half-pay during the 
voyage out. A medical certificate as to fitness for 
service in the Tropics will be required from each 
selected candidate. 

Applications, stating age, birthplace, and giving 
details of education, training and experience generally, 
with particular reference to the qualifications men- 
tioned above, and stating when free, accompanied by 
copies (not ) exigiaene = testimonials, must be lodged 


with and WILLIAMS, M.M. Inst. 
C.E., 64, Victoria-street, London, 8. 1, Agents to 
the Commissioners, not later than W ednesday, 9th 


November, 1927 
Further particulars, if desired, can be au om 
the Agents. 





IPPING CONVEYOR.—Engineers Interested in 
New Continuous System of Mechanical Handling 
applicable to Electro-plating, Galvanising, Tin- 
plating, Tanning, Sterilising, Milk Bottling, Laun- 
dries, Abattoirs, &c.. are invited to communicate with 
OWNER of PATENTS, who is prepared to NEGO- 


TIATE MANUFACTURING RIGHTS. — Address, 
P3831, The Engineer Office. P3831 





SITUATIONS OPEN 


COPIES or Testmontats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 


accurate worker, 





JANTED, TECHNICAL ASSISTANT and REPRE. 

SENTATIVE, good designer, rapid, neat and 

for Engineering Works, with wide 

range of manufactures; a man with comprehensive 

business experience preferred, State age. salary 
required, &c.—Address, P3852, The Engineer Office. 
P3852 Aa 





SSISTANT ELECTRICAL ENGINEER, Age at 

i least 30, experienced in industrial power supply 
and handling men, contracts and correspondence.— 
Address applications, stating age, technical training, 
prev ious and present posts and salary required, to be 
delivered not later than the 11th November, 6916, The 





Engineer Office. 6916 a 
YIVIL ENGINEER REQUIRED for Sudan. ef 
£E500 p.a. (£525 per annum). Age 23 to 


single, robust. Must have passed A.M. 
and had practical experience in levelling, 
setting out with theodolite and construction 
buildings.—Write, stating experience, training, and 
references, *‘ G " c/o J. W. Vickers and Co., Ltd., 
24, Austin Friars, London, E.C. 2. 0942 A 


~surv ey ms. 
of 





SITUATIONS OPEN (continued) 





SITUATIONS WANTED (continued) 





TRUCTURAL ENGINEERING — Practical SUPER- 
VISING RESIDENT ENGINEER for large steel- 
work contract, London area; at least two years’ engage- 
ment. State full qualifications, experience, age, salary 
required, and when at liberty.—Address, P3863, The 
Engineer Office. P3863 A 


Ll NIVERSITY TRAINED MAN for Staff of Technical 
Paper. Sound knowledge of mechanical, scientific 
and general subjects, with usual journalistic qualifica- 
tions. Good commencing salary to right man,— 
yy P3834, The Engineer Office. P3834 A 








W4xsten. DRAUGHTSMAN, with First-class 
knowledge of Chemical and By-Product Recovery 


installations ; also familiar with Artificial Silk 
ag State wage and salary required.—Address, 
. The Engineer Office. 6925 a 





Py sarap Good DRAUGHTSMAN, Thoroughly 
experienced in design of Screw and Hydraulic 
Jacks, Blocks, Winches, &c. Appttostions. A ay 
confidentially. Address, * CONFIDENTIAL,”’ 
Tangyes Limited, Cornwall Works, alban 
6 
TANTED IMMEDIATELY Two 


Ol A 
V STRUCTURAL DRAUGHTSMEN. Must be 
thoroughly up in Steel-framed Buildings, Roofs, &c. 
Sound Caecesten! and practical knowledge essential. 
Avply, ating salary, age, and experience, to 
CHIEF ENG INEER. Drew-Bear Perks and Co . Ltda 
Wellington-road, Battersea, 5.W P3828 a 





Experienced 





IVIL ENGINEERING so)‘ RE - 

QUIRED for works on N.E. Coast. 
QUALIFICATIONS. 

Large water mains and sewers, 

lay-out work, estimates 


including 
and 


CLass A 
flow calculations, 
specifications. 





Ciass B.—Heavy foundations for buildings and 

achinery brick buildings and sheds; estimates 
and specifications. 

Crass C.—Reinforced concrete ; calculations, 
design ; checking contractors’ drawings and calcula- 
tions ; estimates, specifications and quantities 

CLass D.—Structural steel work; calculations, 
design ; checking contractors’ drawings and calcula- 
tions ; estimates, specifications and quantities 


including lay-out of 
and calculations for 


Crass E.—KRailway work, 
grids and tracks; setting out 
same; design of turnouts, &c. 

fith Classes A and B a knowledge of survey work 
and of simple reinforced concrete work is desirable 

Ages 25 to 35; salary according to qualifications ; 


engagement on three months’ probation, after which, 


if satisfactory, on agreement. Only fully qualified 
men need apply. 
Address, 6915, The Engineer Office. 6915 A 


IVIL ENGINEER (82), A.M. Inst. CE.. AMI. 
Struct. E., University diploma, experienced 
design Bridiee and Stractural Work Steel Reinforced 
Concrete, WISHES CHANGE, present “dead end” 
appointment for one of scope.—Address, P3805, The 
Engineer Office, P3805 





))NGINEER, Thoroughly Practical, now_in Charge, 





4, DESIRES POST as WORKS MANAGER or 
HEAD FOREMAN.—<Address, P3861, The Engincer 
Office. P3861 » 

NNERGETIC YOUNG ENGINEER, Hons. Degree 

Eng., knowledge German, Dutch, French, expe. 
rience shops, D.O., erection, estimating and consulting 
work, SEEKS POSITION coqulving, initiative, home 
or abroad.—Write, BM/ABEX, W.C. 1. 846 





{wNGINEER, Aged 31, Ist Class B.O.T., M.I.Mar. §, 

1; 3 years’ exp. as wks. manager, €xp. gas, steam, 
and oil engines, DESIRES APP., home or abroad— 
Address, P3857, The Engineer Office. 3857 1 





-— ER, A.M.I. Mech. E., Works and D0, 
experience, chemical, colliery, chief draughtsman, 
Baum coal washing, used to taking control, DESIRES 
RESPONSIBLE POSITION, works, office, or sales — 
Address, P3855, The Engineer Office. P3855 » 





YNGINEER, with Wide Experience in the Produc. 

4 tion of Diesel Engines, Steam Turbines, Turbo 
Blowers, Reciprocating Engines, Boilers, Air Com. 
pressors, Electrical Plant, Jigs, Tools and Gauges ; 
also Purchase, Erection, Lay-out and Equipment of 
Workshops, presently eng: in Works Management, 
DESIRES CHANGE .— Address, P3808, The Engincer 
oO 





a (30), Mining Plant and General Enzgi- 
neering, 14 years’ experience, specially trained 

as assistant to managing director or manager, holds 
vosponsibie _bosition, now SEEKS further SCOPE for 





ABILITIE Address, P3856, The Engineer Office 
P3856 » 
-——— (41), Over 20 Years’ Mechanical and 
structural experience on design, equipment and 
maintenance of buildings and plant, DESIRES 
CHANGE to responsible administrative post 
Address, P3838, The Engineer Office. P3838 B 





FACTORY ENGINEER, Good Education, Competent 
I press tools, jig and tools, shops or D.O., experience 
m/e tools, J  —~_— engines, 
lithe m/cs, cigarette m/c, jewellery, gramophones ; 
physically fit; FOREIGN SERVICE REFERRED: 
Age 24.—-Address, P3858, The Engineer Office. P3858 » 


tooling on 





[ ETAILING DRAUGHTSMAN REQUIRED for 

Constructional Steelworks in North London. 

Must be able to prepare shop drawings with minimum 

supervision, and be familiar with Steel Frame (1909 

Act) Buildings. Reply. stating ace, experience, and 

salary required.—Address, P3864, The Engineer Office. 
P3864 A 





Capable. with Good Experience, 
-Apply by letter to CHASSIS 
The Austin Motor Co., Long- 
stating age, experience, and 
691: 


RAUGHTSMAN, 
REQUIRED 
DRAWING-OFFICE, 
bridge, Birmingham, 
salary required. 


RAUGHTSM AN, Experienced in Zesemative or 
Railway Carriage and Wagon design.—Address, 
stating age, experience, and salary required, 6911, The 





Engineer Office. 6911 a 

D*Deratcen London District —SMART 
DETAILER, experience Cranes and Conveying 

Plant. Age 23-25. State experience, salary, age. and 





when at liberty "Address, P3824, The Engineer Office 
P3824 A 
| De <a ay REQUIRED. London, Must be 
First-class Man with practical training, and 
thoroughly experienced in Lay-out of Electrical 
Machinery, Heavy Cables, Foundations and Steam 
Piant in large power stations._-Address, giving age 
and full details of training and experience, to 6933, 
The Engineer Office. 6933 a 





I REQUIRED with All-round 
experience on Light Engineering Work. Must 

be good at detailing.—Apply, stating age, experience 

and remuneration required, to RANSOMES, SIMS 

and JEFFERIES, Ltd., Orwell Works, Ipswich. 
RAUGHTSMAN, Temporary, 


6930 A 
I Refinery, South of England. 
of Oil Refining Plant essential. 
experience, and salary required 
9946, Rays, Cecil-court, W.C. 2 


RAUGHTSMAN 





REQUIRED for Oil 

Previous experience 

Apply. stating age, 

in writing, to Box 
P3848 A 





LECTRICAL ENGINEER, Fully Qualified to Pre- 

4 pare and handle contracts for complete Electrical 

Equipment for Power Stations.—Address, stating age, 

qualifications, and salary required, not later than the 
12th November, 6917, The Engineer Office. 6917 a 





NGINEER REQD. for Far East. Public School 
4 education, single, aged 22/25. Served mechanical 
apprenticeship and qualified for Inst. Civil Engineers 


cosentiol, Rs. 500 p.m., quarters, &c.—Apprly, 
LAURIE and CO., Employment Specialists, 28, 
Basinghall- st., E.C.2. No preliminary fee. 6943 a 





oeenaaee DRAWING, ~appeee ‘ATION AND 
UANTITI 


Qualified ENGINEER REQUIRED, to Prepare 
Lessons in above subjects, for correspondence tuition. 
Spare-time work.— Address, stating experience, qualifi- 
cations, &c., P3829, The Engineer Office. P3829 a 





XPERIENCED DEPARTMENTAL MANAGER 

4 WANTED to a5 CHARGE of Plant Manu- 
facturing Forged and Roll heel Centres for Railway 
Wor! organiser essential —Address, giving full 
particulars of age, qualifications, testimonials and 
salary required, to 6860, The Engineer Office. 6860 4 





| ee Sm eepee’ DEPARTMENT (Heavy Oil 
4 Engines).—ENGINEER, to TAKE CHARGE; 
must have practical experience in Research and Deve- 
lopment, good technical education and drawing-office 
peer, Age 30-35. Adequate salary to right 
man.—CA preferably. C. and COM- 
PANY APPOINTMENT SPECIALISTS), 58, HAY- 
MARKET, 8.W. *Phone, GERRARD aes. 
835 





N ANAGER for ALUMINIUM FOUNDRY WANTED 
pA by a mdon company; only those who are 
fully experienced in the making of Intricate Castings 
need apply. Good salary offered.—Address, stating 
age, details of experience, giving names and addresses 
of firms and dates of employment, also salary required, 
6892, The Engineer Office. 6892 Aa 





LD-ESTABLISHED FIRM of MECHANICAL 
ENGINEERS in India REQUIRE a trained 
ENGINEER SALESMAN. Good prospects. Age not 
over 24, unmarried ; good education and address and 
experienced in Oil Engines and General Machinery.— 
Reply, giving fullest details education, saris 
experience, present work and salary, to ‘‘ Z.H. 
c/o Deacon’s Advertising Agency, Fenchurch- hy 
London, E.C 3. 6909 A 





RAs FIXER.—Capable RATE FIXER RE- 
QUIRED by large Firm of General Engineers in 
East Midlands. Experienced in Machine Shop Methods 
and Prices.—Address, with full particulars of train- 





ing, experience, age, and salary requi P3840. The 
Engineer Office. P3840 «a 
YENIOR RESIDENT ENGINEER for London 


Brewery REQUIRED AT ONCE. Must be fully 
qualified and experienced in running and repairing 


Steam, Electric and Cold Storage Plant. Salary £500 
per annum and house.—Address full particulars, 
P3850, The Engineer Office. P3850 a 





QTsaM ENGINEER, Age 30/35, Experienced in 
b Power Station Boiler and Turbine Plant, ,bre- 
paration of specifications, and handli 





| ery ASS ESTIMATOR DRAUGHTSMAN RE- 
UIRED, experienced in General Plant Lay-out, 

&c., and Buildings.—Address, Ref. J.Y.D., 6907, The 

Engineer Office 6907 A 





es ENGINEERING DRAUGHTSMEN 
REQUIRED ; those used to Chemical Plant pre- 
ferred.—Address, Ref. J.Y.D., 6908, The Engineer 


Office. 6908 A 
ETROPOLITAN-VICKERS ELECTRICAL CO., 
Ltd., Trafford Park, Manchester. REQUIRES a 

wu NIOR LOCOMOTIVE 





DRAUGHTSMAN, age 21 
to 23 years.—-Applications should be made by letter 
only, addressed to the COMPANY'S EMPLOYMENT 


DEPARTMENT, giving particulars of age. experience, 
and salary required. Envelopes to be marked ‘* Loco. 
Draughtsman.”’ 6902 A 





WO DRAUGHTSMEN, Fully Experienced in Central 
Station Lay-outs and able to conduct own corre- 
spondence.—Address personal and technical par- 
ticulars and salary required, to be delivered before 
the 17th November, 6919, The Engineer Office. 6919 a 





EQUIRED by Firm of Structural Engineers in 
Midlands, competent STEEL WORK ERECTOR, 
capable of planning, estimating for and supervision 


of steel work.—Address giving full particulars of 
experience, age, and salary required, 6913, The Engi- 
neer Office. 6913 a 





R®*az2 by Firm of Structural Engineers in 
Midlands, MAN capable of organising and con- 
trolling office staff, including designing, estimating, 
drawing and correspondence.—Address, eves full 
details of experience, age, and salary eae 914, 
The Engineer Office. — he 





SITUATIONS WANTED 





RELIABLE YOUNG ENGINEER. Exceptional 
experience and knowledge, production, auto- 
mobile, foundry practice, clocks, cameras, machine 
tools, able to take sole control, SEEKS POSITION as 
GENERAL or WORKS MANAGER, London aa. 
—Address, 6950, The Engineer Office. 150 B 


N ENGINEER (35), A.M.I.E.E., Speaking Spanish 





YENERAL MANAGER SEEKS Similar POSITION, 
London or district; thoroughly capable and 
trustworthy, sound practical, technical and com- 
mercial experience. ood organiser, expert on pro- 
duction all general engineering requirements.— 
Address, 6954, The Engineer Office. 6054 & 





YENERAL MANAGER, Young, Active, Capable, 
Z now disengaged, SEEKS similar POSITION, 
London or district ; sound general engineering train- 


ing, expert on production, able get and maintain 
maximum output.—Address, 6952, The Engine r 
Office. 6952 B 





EADING FOUNDRY HAND (35) SEEKS SITUA 

4 TION as Foreman; capable of taking charge of 
any class of engineering casting. home or abroad 
Address, P3854, The Engineer Office. 854 & 





OCOMOTIVE SUPERINTENDENT, Home Railway 
L (retired), DESIRES PART or WHOLE-TIM} 
OCCUPATION Would undertake supervision 
placed contracts, rolling stock, or any kind of railway 
work, electrical or F machinery, steam or I1.( 
engines, boilers, Corres pondence invited 


Address, P3851, ‘The | Engineer oO P3851 B 
N ECHANICAL ENGINEER, Last Seven Years 
4 works manager, SEEKS ENGAGEMENT 
Twenty-six years’ technical and administrative expe- 


rience. Age 42.—Address, P3833, The Engineer Office 
P3833 B 


‘ 








7OUNG DUTCHMAN of Excellent Family WISHES 

to REPRESENT First-class BRITISH FIRMS 

in N.W. Europe. All references obtainable. Will be 

in England about Nov. 9th and could be interviewed. 

Write, Box C.M., at Scripps’s, South Molton- 
street, W. 1. P3830 B 





TOUNG ENERGETIC CIVIL ENGINEER. 
y A.M.I.C_E. (28), with considerable ex —/|_ 7 in 
surveys, designs and supervision forks, Water 
works, Railways, R.C. Foundations, Bridges, Stee!- 
works and Concrete Viaducts, recently returned from 
abroad, is anxious to obtain any HOME APPOIN 
MENT.—Write, Box 4287, c/o Brown's, 39, “Tothill 
street, Westminster, 8.W. 1. 7 B 





with Connection Railway Com 
panies and exporters in London, REQUIRES 

POSITION ; energetic, adaptable, knowledge of 

French.—Address, P3860, The Engineer os 

© B 


TOUNG MAN (28) 


SSISTANT DRAUGHTSMAN (26) REQUIRES 
y URGENT EMPLOYMENT. Nine years’ genera! 
engineering experience, also heating, ventilating, coa! 
and ore handling plants, conveyors. Sound knowleds: 
of drawing-office routine.—-Address, P3836, The Eng 
neer Office. P3836 B 








38 Years’ Service in Design 

Dept. (Guns), Royal Ordnance Factories, Wov! 
wich, retired without pension, SEEKS SITUATION 
R. HOLDER, 15, Kinveachy-gardens, Chariton, 8.E.7. 


RAUGHTSMAN, 





: cal hn _ P3827 & 
YRE MILL FOREMAN NEEDS POSITION 
Practical man, experienced in Becking process 


used to all sections, heat and oil treatment, coal co! 





sumption, would consider any similar position 
Address, P3847,.The Engineer Office. P3847 B 
PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE &CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 





Portuguese. Long experience 8. America 
maintenance Sugar Machinery, Refrigerating Plant, 
Steam and Diesel .Engines, Turbines, also 

Shop, Steel Foundry and Loo os. in England, DESTRES 
RETURN 8. AMERICA.— Address, P3859, The Engi- 
neer Office. P3859 B 


A* ENGINEER, Practical, Technical BEERS 














Address applications, with full of age, 


ticulars 
experience, and salary required,tto be delivered before 





the 14th November, 6918, The Engineer Office. 6918 4, 


mercial experience, expert on production. 
POSITION, GENERAL or 
capable organiser; London — ee, are oY 
6951, The Engineer Office. 6951 B 
N EXCEPTIONAL OPPORTUNITY OCCURS to 
SECURE the IMMEDIATE SERVICE of a 
young and capable MECHANICAL ENGINEER ; 
expert on production, sound organiser, accustomed 
taking sole control, thoroughly reliable and trust- 
worthy ; London or district preferred.-Address, 
6953, The Engineer Office. 6953 B 
8S RESIDENT ENGINEER on Heavy Bridge, 
Dock or Railway Work. Highest erences .— 
Address, P3862, The_Engineer Office, P3862 B 








If you wish to purchase or sell 2 

Business connected with the 

Engineering or allied Industries 
consult : 


HENRY BUTCHER, HALL 


& CO., 
63 & 64, CHANCERY LANE, 
LONDON, W.C. 2. 





For continuation of Small Adver- 
tisements see page 3. 
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A Seven-Day Journal 


The Troubles of the Coal Trade. 


SPEAKING last week at a meeting in London of the 
Economic League, Mr. W. A. Lee, secretary of the 
Mining Association of Great Britain, described some 
of the chief handicaps under which the coal industry 
of this country continues to labour. His principal 
point was that British coal exports represented only 
two-thirds of the quantity exported in 1913. The 
prime reason for this reduction was, he said, to be 
found in the high rates of wages paid in the industry. 
In this country the average rate of pay was over 10s. 
a day, whereas in the Ruhr it was 8s., in France 5s., 
and in Poland 3s. 74d. Polish coal, Mr. Lee stated, 
had been the principal factor in wrecking the British 
export trade. Dealing with the home market, he said 
that although the population of the country was 10 per 
cent. greater than in 1913, its consumption of coal 
was actually less. That fact, he added, could not be 
wondered at when it was noted that the shipbuilding 
industry showed an unemployment percentage of 
21, the iron and steel industry 17, the engineering 
industry 10, and general industries 9 to 10. The great 
coal-consuming industries, he remarked, were heavily 
burdened in comparison with their continental rivals 
by the charges levied for railway transport and the 
demands made upon them for social service. Railway 
rates were high because the wages of the railway 
workers, like those of workers in other sheltered 
industries, had been increased out of all relation to 
those paid in competitive industries. The price of 
inflated wages in the sheltered occupations, he said, 
was unemployment and reduced wages in the pro- 
duction industries. On the matter of social services, 
he stated that whereas these services in 1891 cost the 
nation £9,000,000 annually, to-day they represented 
an expenditure of about £200,000,000, a sum equi- 
valent to about £4 per head of the population. That 
figure was twice as great as the corresponding figure 
in Germany and six times the figure in France. It 
was clear, he concluded, that the principal troubles 
of the coal trade did not originate within the industry. 


Aviation in France. 


THE progress made by aviation in other countries, 
as shown by the successful American flights across 
the Atlantic and the British victory in the Schneider 
Cup race, to say nothing of the many British Empire 
air performances that receive scant notice, has stimu- 
lated the French to fresh exertions, and the flight of 
Costes and Le Brix across the South Atlantic has 
revived confidence in the ability of French aeroplane 
builders to hold their own against foreign constructors. 
It is recognised that if French aviation is to undergo 
a considerable commercial development, it can only 
be achieved by encouraging a national interest in 
flight. This is the object of the Comité de Propagande 
Aéronautique, of which Marshal Lyautey is President. 
The Committee has for a long time past been en- 
deavouring to organise national services with the aid 
of the Chambers of Commerce and the Régions 
Economiques, and a complete scheme has now been 
prepared whereby big transversal lines forming exten- 
sions of the international services will be created for 
the carriage of mails. These lines will be linked up 
with local lines as soon as it is found that the public 
can be induced to use them sufficiently to enable the 
short services to pay their way. Many services are 
projected, particularly from Lille, but progress con- 
tinues to be held up by the fear of there being in- 
sufficient traffic. Marshal Lyautey is now negotiat- 
ing for the creation of transversal mail services which 
are to be run in association with the Chambers of 
Commerce, these bodies having already consented to 
lay out aerodromes in their respective centres. A 
meeting is to be held shortly with the idea of settling 
all the details of the transversal mail lines. 


The Empire Airships. 


SoME curiosity is aroused by the statement reported 
to have been made at Ottawa by Sir Philip Sassoon, 
Under-Secretary for Air, to the effect that the first of 
the two 5,000,000 cubic foot airships, now being 
built in this country and to be completed in two years’ 
time, will probably make her maiden voyage to 
Canada. A site, it would appear, has been selected, 
or is about to be selected, for the erection of an air- 
ship mooring tower on the south side of the river St. 
Lawrence. The report seems somewhat curious 
because it has all along been understood that the first 
trips of the airships would be made between Carding- 
ton and Karachi, vid Ismailia. That route has been 
duly prepared, or is being prepared with mooring 
towers, terminal sheds, hydrogen plant and other 
equipment necessary for the handling of the craft. 
To risk one of the vessels on a Trang~tlantic voyage 
as its first extended flight with apparently only a 
mooring tower and not a shed at the Canadian end 
seems unsound. It is possible, however, that in spite 
of the preparations of the eastward route, an attempt 
will be made to establish an early Transatlantic 
performance for propaganda purposes. In this con- 


now under construction in Germany, is under promise 
to be completed by February of next year. After 
her trials she is to be sent on monthly trips between 
Seville and Argentina, probably Buenos Aires, in 
accordance with the agreement entered into by the 
Spanish Government with the Germans. A com- 
petitive service is to be established by the French 
Latecoere Company, which proposes to carry passen- 
gers by aeroplane to Dakar, Senegal, the most western 
point of Africa, and thence by steamship to Per- 
nambuco. With these two services in existence or 
foreshadowed, it may perhaps be held in official 
quarters essential that the British airships should 
make an early demonstration on the Atlantic route. 


Some Recent Clyde Launches. 


In the closing days of last month several launches 
took place on the Clyde. On the 26th ult. John 
Brown and Co., Ltd., of Clydebank, launched the 
ferry steamer Princess Elaine, a triple-screw vessel of 
about 2000 gross tons, which will be employed in the 
|service of the Canadian Pacific Railway Company 
| between Vancouver and Naniamo. Accommoda- 
tion is provided for 1200 passengers and special pro- 
vision is made for the transport of motor cars. The 
40 miles of passage will be made at a speed of about 
18 knots. Curtis type steam turbines, working at a 
pressure of 200 Ib. per square inch, will be employed, 
steam being raised in oil-fired water-tube boilers of 
the Yarrow type. The following day, Thursday, the 
27th, Barclay, Curle and Co., Ltd., launched from 
the firm’s Whiteinch yard the cargo liner Beaverford, 
which has been constructed for the Canadian Pacific 
Railway, and steamship service between London and 
Montreal. The Beaverford has a length of 520ft. 
and a measurement of 10,000 tons gross, with a dead- 
weight carrying capacity of about 13,000 tons. She 
will be propelled by 7500 8.H.P., 110 r.p.m., high- 
pressure geared turbine machinery, steam being 
provided by four Yarrow water-tube boilers and two 
Scotch boilers. The Yarrow boilers are fitted with 
Erith-Roe mechanical stokers. The same afternoon, 
at William Beardmore’s yard at Dalmuir, the third 
of three Brazilian motor vessels, fitted with Beard- 
more-Tosi supercharged oil engines, was named the 
Itanagé. She was, however, not launched until some 
time later, owing to the high wind prevailing at the 
time. Her sister ship, the Itapé, ran her trials on 
Wednesday of last week, and the third ship, the 
Itaquicé, is now being fitted out. These ships are 
370ft. long with 5000 tons gross, and the machinery 
is designed to develop a maximum of 3600 B.H.P. 
Another notable launch took place at Scott’s yard 
at Greenock on Friday, October 28th, when the new 
Holt liner Eurybates safely took the water. We refer 
to this vessel in a separate note below. 


A New Scott-Still Motor Ship. 


On Friday of last week Scott’s Shipbuilding and 
Engineering Company, Ltd., of Greenock, launched 
the motor ship Eurybates, a vessel of 6400 tons gross, 
built for the Ocean Steamship Company, of Liver- 
pool (Alfred Holt and Co.). This vessel, like the 
same owner's 5994-ton twin-screw motor ship Dolius, 
which has now satisfactorily completed over 200,000 
miles in the course of her 3} years’ service, will be 
propelled by Scott-Still engines. The Eurybates 
will have two sets of engines, each of which will 
comprise five 27in. diameter internal combustion 
cylinders and two 24in. diameter steam cylinders, 
the stroke in all cases being 45in. In the case of the 
Dolius, it will be remembered, the regenerated steam 
was employed in the non-combustion ends of the 
combustion cylinders. That arrangement was claimed 
by Mr. Still, we understand, to promote the efficiency 
of the cycles on both sides of the piston, and interest 
therefore attaches to the fact that in the engines of 
the Eurybates this advantage is apparently being 
sacrificed by the adoption of separate cylinders for 
the two cycles. The engines of the new vessel will 
develop a normal combined combustion and steam 
output of 5000 brake horse-power at a sea speed of 
105 r.p.m. Two regenerator boilers will be provided, 
one of which will work under a pressure of 180 lb. 
and the other at 15 lb. Oil fuel burners will be fitted 
to the larger boiler for generating steam by direct 
firing for manceuvring purposes. The exhaust steam 
from the engines will, as in the Dolius, be used to 
drive turbine scavenge air blowers. The Eurybates 
is also of especial interest because of the fact that her 
hull has been built of high elastic limit steel, a fact 
which, it is said, will be responsible for an increase 
of more than 250 tons in her cargo-carrying capacity, 
as compared with a similar vessel built of ordinary 
material. High elastic limit steel was also used for 
the hull of the Holt Lines motor ship Prometheus, 
built by Messrs. Scott in 1925. 





The Principessa Mafalda Disaster. 


CONSIDERABLE mystery still surrounds the disaster 
which overtook the Italian liner Principessa Mafalda 
on October 25th, when off Bahia on a voyage from 
Genoa to the Argentine. It is not certain whether 
the vessel struck an uncharted rock or whether the 
disaster was primarily due to an explosion in the 
engine-room. The length of time for which the vessel 
remained afloat after she was crippled has been given 





nection we note that the Zeppelin airship L127, 


Accounts do not even agree as to the state of the sea 
at the time, some saying that it was a flat calm and 
others that it was rough. As for the number of 
casualties that occurred, there seems little doubt 
that the earlier reports, according to which about 
seventy lives were lost, were based on a miscalcula- 
tion, and that the total death-roll was between 
300 and 400. The wireless calls for help from the 
doomed vessel were responded to by French, Dutch, 
British and Greek steamers in the neighbourhood, 
which between them picked up some 900 of the 
passengers and crew. The Principessa Mafalda, it is 
understood, was on her last run as a passenger liner 
at the time of the disaster, and was on her return to 
be converted for the carriage of cargo. She was owned 
by the Navigazione Generale Italiana. She was con- 
structed in 1908 and was built and engined by the 
Societa Esercizio Bacini, of Genoa. Her sister ship, 
the Principessa Jolanda, constructed by the same 
firm, met with disaster at the moment of her launch 
in September, 1907. She was sent down the ways 
complete with engines, boilers, funnels, masts, deck 
houses, &c., but without water ballast in her tanks. 
Hardly was she water borne before she developed a 
list to port. The list rapidly increased, and in twenty 
minutes she sank on her side in 45ft. or so of water. 
A remarkable series of photographs illustrating the 
mishap appeared in our issue of October 11th, 1907. 


New Naval Construction. 


THe Admiralty, it is understood, has now invited 
tenders for the construction of the flotilla leader and 
the eight destroyers authorised in this year’s Naval 
Estimates. It is stated that the new destroyers will 
be similar to the Amazon and Ambuscade, with 
modifications suggested by the prolonged sea trials 
which these vessels have carried out. The Amazon 
and Ambuscade are each of about 1300 tons displace- 
ment, have attained speeds of about 37 knots, and 
are armed with four 4-7in. guns and two 2-pounder 
pom-poms. With the invitation to tender for these 
nine destroyers, steps have now been taken to start 
the building of all the small craft included in this 
year’s programme. 


First Electrical Frequency Change-over. 


To the Electricity Department of the Corporation 
of Glasgow and to the English Electric Company must, 
it seems, be given the credit for taking the first actual 
step towards the unification throughout the country 
of the frequency of electric supplies. Although the 
selection of 50 cycles as the standard frequency 
necessitates changing over some of the largest supply 
systems in the country, and although on that account 
the selection was made the subject of some con- 
troversy, it is now a basic principle of the national 
electricity schemes prepared by the Electricity Com- 
missioners. In the Central Scotland area, the scheme 
for which was the first to be issued, several of the 
largest systems, including the Glasgow system, gene- 
rate at a frequency of 25 cycles per second. The 
problem of changing over to the new standard fre- 
quency was expeditiously attacked by Mr. R. B. 
Mitchell, the chief engineer and manager of the 
Glasgow Corporation undertaking, and as an outcome 
the English Electric Company recently received an 
order for a 25,000-kW, 50-cycle turbo-generator set 
for the Dalmarnock power station. This unit will be 
of the makers’ latest two-cylinder type and will take 
the place of one of the existing 25-cycle sets. In due 
course all the other units in the station will either be 
converted or replaced. 


The Singapore Naval Base. 


Five firms in this country which undertake heavy 
contract work overseas have been invited by the 
Admiralty to submit tenders for the construction of 
docks and harbour works at Seletar, the site of the 
new naval base on the northern side of the island of 
Singapore. It would appear, therefore, that the pre- 
liminary dredging operations which were begun in 
1923 are now approaching completion. Not the least 
formidable task was the excavation of a mooring 
position for the great floating dock which is being 
built by Swan, Hunter and Wigham Richardson, and 
which will eventually be towed out to Singapore in 
sections. The large dimensions of this dock neces- 
sitated the dredging of a berth some 70ft. deep, 
1200ft. long and 900ft. wide. A graving dock, capable 
of taking two of the largest warships, is also to be 
constructed. It will thus be possible to dock three 
capital ships simultaneously. Other works con- 
templated at Seletar include an aerodrome, a high- 
power wireless station, an oil fuel depét, workshops, 
magazines, wharves, railways and roads. The 
magnitude of the contracts for which tenders have 
been asked is therefore obvious. In the original plan 
of development it was proposed to spend £2,200,000 
on buildings alone, while there was an item of 
£1,100,000 for machinery. Subsequent modifications, 
however, have reduced the total estimated cost 
of the base from £11,000,000 to £7,750,000, exclusive 
of the floating dock, which is understood to be cost- 
ing about £1,200,000. It is hoped to have the base 
in operation by 1933 at the latest. Thanks to generous 
contributions from the Federated Malay States, New 
Zealand and Hong Kong, amounting in all to 
£3,250,000, Great Britain’s share of the burden will 





at various estimates extending from 1} to 5 hours. 


not exceed £6,000,000. 
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An American Diary. 


No. XV.* 
SCHENECTADY. 
ScuEnEcTaDY—the “‘ch ” is pronounced like a 
**k *—lies in the valley of the river called Mohawk. 


Whether the Divine Providence settled it on that 
‘eligible site ’’ before the General Electric Com- 
pany came into existence, must remain for the 
decision of those who are better informed on the 
antiquities of the State of New York. For our- 
selves, the only history of that State which we 
can command is that which the illustrous author 
Diedrich Knickerbocker, stoutly, as became a 
Dutchman, entitled “‘A History of New York 
from the Beginning of the World to the End of the 
Dutch. Dynasty ; containing among many sur- 
prising and curious matters, The Unutterable 
Ponderings of Walter the Doubter, the Disastrous 
Projects of William the Testy, and the Chilvaric 
Achievements of Peter the Headstrong—the three 
Dutch Governors of New Amsterdam ; Being the 
only Authentic History of the Times that hath been 


up its traps and toddle off to some other “ vale in 
whose bosom the bright waters meet,”’ 
to its rustic innocence—if such is to be still found 
in America—the amenities of progress. 
Schenectady is the General Electric Company. 
THe GENERAL Etxctric Company. 

It is well-nigh impossible to say ought in a few 
hundred words that can convey even a reasonable 
impression of the great works of the company, and 
of its research laboratories which enjoy a world- 
wide reputation. The factory covers an area of 
645 acres, has over six and a-half million square 
feet of floor space, 359 separate buildings, and gives 
occupation to between eighteen and twenty thou- 
sand persons. In the general office there are two 
thousand more. We might go on multiplying 
figures of that kind, and yet leave the “ gentle 
reader’ with little or no appreciation of the 
capacity and the range of a works which deals as 
willingly with the physics of atoms as with the 
largest hydraulic and steam turbine and their 
generators. 

Strolling through a few of the shops, the fact 




















WELDED STATOR FRAME 


or ever will be published.”” We have searched 
Knickerbocker in vain for the barest mention, 
be it no more, of Schenectady, and unless, per- 
chance—as men hide the Bird of Paradise flower 
under the name of Strelitzia—Schenectady is 
hidden in the Morrisanias, Pavonias and Com- 
munipaws which pepper the pages of our history, 
we are forced to the conclusion that from “ the 
Beginning of the World to the End of the Dutch 
Dynasty ’ Schenectady was unknown. All that 
antiquarians have discovered is that somewhere 
hereabouts there was a _ palisaded settlement 
towards the end of the seventeenth century, but 
whether it was where the little city now stands, 
whether it was called Schenectady or some other 
name, we know not. 

But if the city—nestling pleasantly against the 
broad waters of the Mohawk, with the Adirondacks 
standing like dim buttresses to the north and 
tempting the Sabbath-breaker to make his devious 
way through Saratoga and Glen Falls to the 
placid beauties of Lake George—was of no account 
till the General Electric Company settled there like 
a fat, prosperous and beneficent ‘‘ worm i’ the 


bud,’ one wonders what would become of Sche- 
nectady if one fine day the G.E.C. decided to pack 
* No. XIV appeared October 28th. 


which struck us most forcibly was the remarkable 
way in which electric welding is leading to a revi- 
sion of the traditional methods of mechanical 
engineering. Already the important part which 
the iron and steel foundries play has been reduced, 
and it may safely be anticipated that, before many 
years are past, welded-up structures of steel will 
take the place that great castings now occupy. 
We give the credit to welding because without it 
the great change which we are witnessing could not 
have begun. Consider, for example, such things 
as the stators for electric generators, large or small. 
Hitherto, the practice has been to cast them in 
iron or steel. But at the G.E.C. we saw not a single 
one that was not built up out of steel plates rolled 
to a circle. When they were cast it was easy to 
provide them with adjuncts such as feet, brackets 
and bosses. If it were not that such things may now 
be welded on it is probable that in the smaller 
sizes at least, castings would still be used. But now 
you may see stator rings from three or four feet 
in diameter, up to twelve or more, with the feet, also 
of steel plate, welded in position. We confess to 
some surprise that the welding is sufficient, for 
as far as we could learn by examination and ques- 
tions, it is not much more in some cases than a fillet 
at the contacting edges. The makers must have not 
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BUILDING UP A STATOR 


only perfect reliance in the weld itself, but perfect 
confidence that sufficient cross-sectional area can 
be given in this way to provide the required strength. 

Amongst the notable machines going through the 
shops were some gigantic stators for vertical 
hydraulic turbines. They were being built up of 
seven layers of curved steel plates, all the felloes, 
if one may so call them, breaking joint and being 
bolted together. It is probable that where, in the 
ordinary way fillets would be required, they would 
be fashioned by electric welding. 

We reproduce a few photographs which give 
some idea of the kind of work that is being under- 
taken. Stator frames for A.C. machines are not 
in the magnetic circuit. Their duties are therefore 
purely mechanical, as all they have to do is to lend 
support to the laminations and windings. The 
usual course is, first, to build up the plate rings and 
wrapper plate welding all the joints together. The 
bars to which the laminations are to be keyed are 
then fitted in position. Foot plates are subse- 
quently welded on where required. A very big 
stator frame, such as those for vertical spindle 
hydraulic turbines, which run up to forty feet in 





FRAME 


diameter, may have as many as two thousand feet 
of weld. In big stators a quarter of an inch on 
the diameter is allowed for finishing, and is found 
to be sufficient. The welding is done by the 
hydrogen-shielded arc method. 

The economy, both in time and money, which 
may be effected by welding is beyond question. 
The long and costly making of moulds and cores 
is avoided, equally with the possibility that when 
all the work is done the casting may be a failure. 
The use of curved steel plates removes, altogether, 
the latter contingency, and it is hardly probable— 
we have no figures—that the work of building up a 
stator is not both quicker and cheaper than mould- 
ing, casting, fettling and machining a casting. 
Is it not a rather curious fact that just when loco- 
motive builders in America are giving up the use of 
platework, and forgings, and welding, for frames and 
other parts, electrical engineers should be moving 
in the opposite direction and replacing the employ- 
ment of castings by plate work and welding ? 

We shall continue to regret, until our good fortune 
takes us once more to the pleasant little city in the 
valley of the Mohawk, our inability to spend long 
in the laboratories of the General Electric Com- 
pany. We could do no more than make a hurried 
inspection of the many separate rooms and witness 
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a few very striking experiments in atomic physics 
that were made for us. In some cases the appa- 
ratus—as, for example, to show the Millikan effect 

-has been constructed on quite a large scale, so 
that it may be used for demonstration purposes, 
whilst in others it would need the knowledge and 
experience of a profound physicist to appreciate 
and understand the delicacy of the apparatus. 
The mere engineer could do no more than wonder 
at the physical beauty of some of the experiments 
and the astounding ingenuity which has brought 
the smallest things upon which the human imagina- 
tion can dwell under the subjection of measuring 
and weighing instruments. 

But when the engineer is brought face to face 
with these things, not in the laboratories of a 
Lodge, Thomson or Rutherford, but actually in the 
very heart of a great manufacturing works ; when 
he sees them not as the pursuit of philosophers, 
but as something upon which a dividend-earning 
concern, a business concern, deems it wise and 
profitable to spend vast sums; when he sees 
them treated almost as a part, an ordinary part, of 
shop routine ; when he sees astounding experi- 
ments in the deepest physics performed with no 
more emotion than the boiling of an egg—then he 
asks, in astonishment, “ Whither is all this lead- 


ing ?’’ We shall turn for an answer to Mr. L. A 
Hawkins, the engineer of these research labo- 
tories. ‘‘ Can it be possible,” he said in June last, 


* that electrical engineering, based as it is on the 





STEEL GENERATOR FRAMES BEING 


fundamentals of physics, can remain substantially 
unchanged while those fundamentals are under- 
going profound modification? To say the least, 
it seems improbable. It is conceivable that just 
as the Newtonian dynamics remain wholly adequate 
to deal with all planetary movements except those 
of such high velocity as Mercury’s, so the physics 
of forty years ago may remain adequate for the 
major operations of electrical engineering, but it 
seems unlikely. The history of progress shows that 
when scientific discovery has opened up a broad 
new field of knowledge, subsequent development 
of that field has nearly always produced great 
changes in the industrial, economic, or social life 
of man. It seems inevitable that the enormous 
extension in our knowledge of physics, the most 
fundamental of all sciences, and the complete 
metamorphosis of all our basic physical concep- 
tions, will lead to profound changes in the art 
which is based most directly on that knowledge 
and those conceptions, the art of electrical engi- 
neering.”’ 

That appears to us to be the key to the presence 
of workers in ultra-physics in a modern workshop. 
The directors are not having these experiments 
and investigations made solely for the advance- 
ment of science; they are not spending their 
shareholders’ money on costly researches for no 
more than the pleasure of wrenching one more 
secret from the closed fist of Nature; they are 
doing it because they believe that, sooner or later, 
the knowledge of atomic physics will become as 
essential to the progress of electrical engineering 
as the study of ordinary physics is to a thousand 


on 


and one things in our daily lives. To-day’s 
Science and To-morrow’s Engineering” was the 
title of the paper by Mr. Hawkins from which we 
have just quoted. Let us but replace the con- 
junction by the present tense of the verb “ to be,” 
and we have the statement of a fact in which the 
General Electric Company shows its faith by its 
works. 


Tae AMERICAN LocoMoTIvE Works. 


Our visit to the famous works of the American 
Locomotive Company in Schenectady fell at a 
rather unfortunate time, for there was but little 
interesting going through the shops; indeed, 
relatively little work of any kind. We have fre- 
quently had to deplore the state of the locomotive 
industry in this country, but if we may judge from 
the two great American works which we visited, 
the condition there is no better than here. 

We have in our brief notes about Baldwins 
alluded to the extending use of welding in loco- 
motive works, and we have but just noticed the 
progress it is making in the G.E.C. works. Here, 
in the American Locomotive Works, we saw more 
signs of its popularity, and in one case it was carried 
to an extent which in this more conservative land 
we should regard as hardy. The case was that of 
the now familiar extended fire-box, reaching out 
in cylindrical form into the boiler barrel. The 
cylindrical part has to meet a corresponding 
flange turned out on the front fire-box plate. Of 
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course, both are made of steel, and it was curious to 
see that they were simply electrically welded together 
butt to butt. The parts have to stand external 
steam pressure, so that there is no tension on the 
joint, but, nevertheless, a welded butt joint looked 
to us a little courageous, to say the least of it. 

We climbed into the cabs of a few engines, and 
could not help contrasting them mentally with the 
cabs which we are used to on British railways, with 
their tidy arrangement and neatly finished parts. 
One thing that strikes the English visitor as odd 
is the perpetuation of the try cocks for water level. 
In recent years, the last score or so, gauge glasses 
have been fitted, but the Inter-State laws still 
require that the try cocks should be retained, and 
at least one “‘ water column ”’ is fitted with three. 

We were not surprised to find the automatic 
stoker in evidence, but here we came across a type 
which we had not seen at Baldwins—the Elvin, 
which distributes the coal mechanically instead of 
by steam jets. There was also something which 
brought back to our minds our own railways, for 
some three-cylinder engines with the Gresley valve 
gear were going through the shops; not very big 
engines, it is true, and American in design, yet in 
some measure with an English air about them. 

(To be continued.) 








A RECENT advertisement of the Sandvik Steel Works 
Company in Swedish Export announces that out of its total 
number of employees, some 3200 hands, 864 have served 
the company for twenty years or more, 22 have served for 
fifty years at least, and two for sixty-one years. 


The Development of Inland 
Transport,* 


It is probably known to most of the members 
present that it is owing to special and unfortunate 
circumstances that I am called upon to fill the pre- 
sidential chair to-night. Sir Archibald Denny, our 
senior Vice-president, who is held in such affectionate 
regard by all of us, and who has worked so tirelessly 
and so successfully in the interests of this Institution 
and of the profession as a whole, should in the normal 
course have been this year’s President. Sir Archibald 
was, in fact, nominated to the presidency by the 
Council. Unfortunately, owing to the state of his 
health, he felt unable to allow his name to go forward 
for election. This decision was received by the Council 
with the greatest regret, and I am sure you will all 
join with me in wishing Sir Archibald a speedy and 
complete recovery, and in hoping that at some no 
distant date he will be able to preside over the 
destinies of the Institution. Looking back on my 
professional career during the last thirty-five years, 
[ cannot find any special reason why I should have 
been singled out for office, and I can only assume that 
in choosing a railway engineer for your President, 
you desire to express your appreciation of the great 
work done by British railways, the pioneer railways 
of the world, in revolutionising inland transportation, 
and thereby adding so greatly to the efficiency, the 
security and the prosperity of our country. 


a * * * 


The first Charter of the Institution of Civil Engineers 
was granted to Thomas Telford, of Abingdon-street, 
Westminster, on June 3rd, 1828. In the 
which opens to-night we shall therefore celebrate the 
hundredth anniversary of the incorporation of our 
Institution. The 100 years which have elapsed since 
our incorporation may fairly be described as a century 
of engineering. In it have occurred greater industrial 
changes and developments than in any previous 
century in our history. A century ago the 
Liverpool and Manchester Railway was under con- 
struction, but it had not been decided whether the 
traffic was to be worked by locomotive engines or by 
fixed engines and ropes, for the trials, at which the 
success of the Rocket decided the question did not 
take place until October 6th, 1829, so that, apart from 
the recently opened Stockton and Darlington Railway, 
and a number of short tramways worked by horses, 
the internal transportation of the country was entirely 
dependent on the roads and canals. The Romans 
laid down a system of great military roads, the lines 
of which are still followed by some of our best and 
straightest highways. These roads were made and 
maintained by the State, but with the departure of 
the legions in the fifth century, this central control 
vanished, never to return in the succeeding 1500 years. 
During most of these years the roads in England were 
probably some of the worst in Europe. In the Middle 
Ages such repairs as were made were done by the 
Church and the large landowners, but later each parish 
was charged with this work. An Act of 1555 required 
all occupiers of land to supply at midsummer for 
four days, and in proportion to their holdings, wains 
and carts furnished with oxen, horses or other cattle, 
in charge of two able men. Other inhabitants had 
to supply four days’ work in their own persons. 
The repair of roads by the forced labour of parishioners 
was so ineffectual that the principle of levying a toll 
on road users to pay for road repair, although at first 
strongly opposed, was gradually accepted, and was 
established by the first turnpike Act of 1663. About 
the time of the passing of this Act the first stage 
coaches were introduced. They were heavy vehicles 
without springs, but no doubt an improvement on 
the long wagons. The development of the coaching 
system and the improvement of the roads under 
various turnpike Acts proceeded side by side until 
at the dawn of the railway era 1500 coaches plied 
regularly from London, and were able to run at average 
speeds as high as 10 miles an hour, thanks to the 
better methods of road construction and repair 
introduced by Telford and Macadam. 


session 


* * * * 


In the seventeenth and early eighteenth centuries 
many Acts were passed authorising the improvement 
of river navigation, but in spite of all that was done, 
this form of transport remained subject to many 
disabilities. The routes were often circuitous and 
traffic could not be maintained with regularity, 
owing to floods in the winter and lack of water in the 
summer. Frequent transhipments were necessary, 
whilst many industrial parts of the country were very 
badly served. Just as the last 100 years have seen 
the development of rail-borne transport, the 
previous 100 years saw the construction of the canal 
system which preceded pari passu with the improve- 
ment of the roads under the Turnpike Acts. The 
first Canal Act was passed in 1755. This was for the 


50 








construction of the Sankey Canal, which had for its 
object the connection of the Wigan coalfield with the 
river Weaver, and so to provide water transport for 
coal to Liverpool and the salt works of Cheshire 
Other canal undertakings soon followed, due to the 


* The Institution of Civil Engineers. Presidential address by 
E. F.C. Trench, November Ist, 1927, abridged 
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enterprise of the Duke of Bridgewater. . . . The 
full development of the canal system canngt be 
followed in this address, but it may be useful to recall 
how great was the revolution which it effected. It 
allowed for the first time of the easy and cheap 
transport of heavy goods and minerals between the 
principal inland towns, for tho canal system in Great 
Britain is stated by Phillips in his ‘“ General History 
of Inland Navigation ’’ to have extended in 1803 
to 2896 miles and to have cost over £13,000,000. 
A great incentive to industry was given by these 
works. Manufacturers obtained their raw material 
and distributed their finished products much more 
cheaply, and a wider market could now be found 
for the produce of the farm, the loom, the forge, and 
the mine. 
* * * x 


The immediate success of the Liverpool and Man- 
chester Railway, which was opened on September 
15th, 1830, led to the promotion of railways all over 
the country. Unfortunately, the development of our 
railway system proceeded, in characteristically British 
fashion, on somewhat haphazard lines. No general 
scheme of railway communication was ever formu- 
lated. Anyone who could raise the money and over- 
come or buy off local opposition was empowered to 
make a railway. The result was a large number of 
disconnected railways, constructed to serve local 
needs, but planned without reference to the transport 
requirements of the country as a whole. By the end 
of 1843, 2036 miles of railway had been opened for 
traffic, and yet, according to Professor Hadley’s 
* Railroad Transportation,” in the following year the 
average length of line of English railway undertakings 
was 15 miles. At that date Parliament was strenu- 
ously opposed to railway amalgamations, and every 
encouragement was given to the construction of com- 
peting lines. This policy was probably due to the 
fear that the conditions found on the canals would 
be repeated on the railways, and that the latter would 
become monopolists, charging excessive rates and 
being more concerned to pay high dividends than to 
give good service. 

At one moment there seemed a possibility that 
better counsels would prevail, for in 1844 a Select 
Committee, presided over by Mr. Gladstone, declared 
that “‘ each new line should be viewed as a member 
of a great system of communication binding together 
the various districts of the country with a closeness 
and intimacy of relations hitherto unknown.” 
In accordance with the recommendations of this 
Committee, a special department of the Board of 
Trade was set up whose duty it was to examine and 
report upon all railway Bills before they were sub- 
mitted to Parliament. The report was to deal with 
(1) ability and bond fide intentions of the promoters ; 
(2) the national advantage to be gained; (3) local 
advantages ; (4) engineering conditions; and (5) 
cost of construction and probable return. Some 
reports on these lines were made, but the procedure 
does not seem to have found acceptance with either 
railway promoters or parliamentary committees, and 
in the following year the Government announced its 
intention of leaving railway Bills to the judgment of 
the Private Bills Committee. Thus ended what 
appeared to be a promising scheme for directing the 
construction of railways, so that they might form a 
great system of national communications. 


* . * * 


The first through railway connecting London with 
the provinces was completed in 1838, in which year 
the London and Birmingham Railway was opened. 
At Birmingham it connected with the Grand Junction 
Railway, completed in the previous year, which joined 
Birmingham with Warrington, and also made a junc- 
tion with the Liverpool and Manchester line at 
Newton-le-Willows. From this point there was also 
connection by the Wigan line and North Union Railway 
to Preston. From Hampton in Arden, near Coventry, 
the Birmingham and Derby Junction Railway 
gave connections to Derby and Nottingham. The 
opening of other railways having London termini 
followed within the next few years. The Great 
Western, built on the broad gauge, was opened to 
Bristol in 1841. This was at that time the longest 
main line constructed by onecompany. The Brighton 
line, which was an extension of the older Croydon Rail- 
way, was completed in the same year. The London 
and Southampton Railway was early in the field, 
and was subsequently extended by various arnalga- 
mations to form the London and South-Western 
Railway. The Eastern Counties Line, after a some- 
what chequered career, was opened between London 
and Colchester in 1843, and subsequently by an 
extension of the Bishop’s Stortford line, gave access 
to Norwich and Yarmouth, but the amalgamated 
undertaking known until recently as the Great Eastern 
Railway did not come into existence until 1862. The 
Midland Railway grew out of the amalgamation of 
four different companies, giving a through route 
between Bristol and Leeds, and of the Midland 
Counties Railway which served the Derby, Notting- 
ham and Leicester areas, but it was not until 1868 
that it was extended to London, as a separate rail- 
way. 

These were only a few of the many amalgamations 
which took place in the early days of railways, but 
the tendency to coalesce was viewed with such dis- 


favour by Parliament that in 1853 Mr. Cardwell 
carried in the House of Commons a resolution that 
no railway Bill containing any powers of amalgama- 
tion, purchase, lease, working arrangement or other 
combination of interest between different companies 
be read a second time unless all such powers were 
struck out of the Bill. Proposals for the fusion of the 
London and South-Western and the Brighton Com- 
pany, and for unifying the London and North- 
Western with the Midland and the North Stafford- 
shire Lines therefore came to nothing, but this non 
possumus attitude on the part of the legislature was 
fortunately not always maintained, for only a year 
later the North-Eastern Railway was formed by the 
union of a number of separate companies in North- 
umberland, Durham and Yorkshire. 

A Bill for the unifying of the South-Eastern, the 
Chatham and Dover, and the Brighton lines, however, 
failed to pass in 1868, and one for amalgamating 
the London and North-Western, the Lancashire and 
Yorkshire, the Midland and the Glasgow and South- 
Western was rejected in 1873. 

One of the later proposals was the Bill promoted 
in 1909 for the unification of the Great Northern, 
Great Eastern and Great Central railways. This 
proposal was inquired into by a Special Committee 
of the Board of Trade, but the Bill was eventually 
withdrawn, and the companies concerned contented 
themselves by entering into a working arrangement. 

From this short account of the progress of railway 
amalgamation in the past, it will be appreciated that 
the Railways Act of 1921, by which the railways 
outside London were grouped into four large com- 
panies, involves no new or revolutionary prin- 
ciples ; rather was it the culmination of a movement 
which had been going on ever since railways began. 


* * * * 


If the benefits of the Act foretold by its sanguine 
authors have not yet all materialised, it should be 
remembered that the railways had at the date of 
its enactment just passed through a period of quite 
exceptional difficulties. 

The Government control of the railways did not 
come to an end until 1921, and the companies then 
found themselves saddled with an enormously 
increased wages bill, a working week reduced from 
fifty-four to forty-eight hours, materials costing about 
double the prices for which they were obtainable 
before the war, and, in addition, a new and formidable 
competitor for their business—the road motor 
vehicle. 

It is true that the railway companies received from 
the State some compensation for the damage done 
to their undertakings during the war period, and were 
also empowered to charge higher rates and fares, 
but these were not sufficient to redress the balance, 
so that for the last few years reserves have been drawn 
upon for the payment of dividends. 

This process cannot go on indefinitely, and very 
strenuous efforts have been, and are being made, to 
increase profits by giving a better and more efficient 
transport service with the least possible increase of 
capital expenditure, and also to reduce day-to-day 
expenses by an intensive search for more economical 
methods of working and maintenance. 

What are the lines along which the development of 
railway facilities are likely to proceed? As traffic 
grows it will be necessary either to increase the number 
of trains or to increase the carrying capacity of the 
existing number. Each alternative has its advocates. 
If bigger trains are to be hauled, it will mean increas- 
ing the weight and number of heavy engines. This, 
again, means strengthening a very large number of 
bridges, providing longer lie-by sidings, increasing the 
size of marshalling yards for goods trains and pro- 
viding longer platforms for passenger trains. On 
the other hand, if a more frequent traffic can be 
worked by moderate-sized engines, the existing 
bridges, yards, platforms, &c., will suffice for some 
years, and the public will get the benefit of a more 
frequent passenger service and more rapid delivery 
of their goods. 

At the moment, among traffic experts, the big train 
and big engine school seems to be in the ascendant, 
but it would appear that in a small country like 
Great Britain, there may be something to be said for 
a more frequent service of smaller trains. 

A more intense service cannot, however, be attained 
without expenditure of money, for already on some 
lines, owing to the fact that trains travel over them 
at varying speeds, no additional trains can be accom- 
modated. The London railways have, however, 
demonstrated that where all trains move at approxi- 
mately the same speed, and where automatic light 
signals and train controls have been installed, it 
is possible to move as many as forty trains an hour 
over a single track. No such intensity of traffic is 
likely to be required on the main lines of the country, 
but there is a wide gulf between this number and the 
number deemed to constitute intense traffic outside 
the London area. 

It is, of course, impossible for all trains on a trunk 
line to move at the same velocity, but many of our 
trunk lines now have four tracks, and in other places 
alternative routes are available. If, then, two standard 
speeds were aimed at, and all express passenger and 
goods trains ran over one pair of lines, and all stopping 
trains, whether passenger or goods, ran at approxi- 





mately uniform speed over the other pair of lines, it 





would seem that a vastly greater traffic than 


now exists could be accommodated on existing 
lines, and their earning capacity correspondingly 
increased. 


The running of all goods and mineral trains at a 
higher and more uniform speed would involve large 
expenditure. All trains would have to be fitted with 
continuous brakes, long blocks would have to be 
shortened, automatic signals installed, and sidings 
constructed to allow of work at wayside stations 
being done clear of the running lines. But the result- 
ing economies would be enormous not only in engine 
time and men’s wages, but also in postponing costly 
capital works ; whilst the better service rendered to 
railway customers would be likely to bring increased 
traffic. 

The high capital cost involved would seem to pre- 
clude the electrification of main lines for some years, 
but when the lately constituted Central Electricity 
Board succeeds in covering the country with a net- 
work of power lines from which a supply of current 
can be obtained in all districts at a reasonable price, 
a great service will be rendered to the railway com- 
panies. 

Under the second heading—that of economies in 
working and maintenance—-good headway is being 
made by the engineering departments, more efficient 
locomotives are being developed, and the number of 
types is being reduced. Engine, carriage and wagon 
shops are being remodelled and each one is being 
devoted to its special class of work, whilst in carriage 
and wagon-building mass production methods are 
being adopted, with conspicuous success. . . . The 
gradual improvement of the permanent way, which 
has been going on for a number of years, due to better 
track, better ballast, and better drainage, has made 
it possible to effect a considerable reduction in the 
number of men employed in its upkeep, and this in 
spite of the shorter working hours now in force. It 
is, however, doubtful whether on main lines the 
number can be reduced much below one man per 
mile of track, with a suitable additional number to 
cover points and crossings and other special work. 
This number compares not unfavourably with the 
number of men employed on foreign railways, and, 
if better results are obtained here, they must be 
attributed to the greater efficiency of these men. 
It is the fashion in this country to decry British 
institutions in general and the British working man 
in particular, but so far as the inspectors and plate- 
layers who maintain the British railways are con- 
cerned, it is doubtful whether for steadiness, relia- 
bility and the interest and skill which they put into 
their work, a better body of railway men is to be 
found anywhere else in the world. 


~ * « . 


No review of the development of inland transport 
would be complete without some reference to the 
road motor vehicle, whose development has brought 
the wheel full circle, and concentrated attention once 
more on the roads. This form of locomotion is no 
doubt still in the early stages of its development, and 
there are those who hold that it is destined to render 
obsolete all other forms of transport. While not 
denying the wonderful efficiency of the internal 
combustion engine, the great improvements which 
have been made in our old roads, and the foresight 
and vision shown by the Roads Départment in con- 
structing new arterial highways, it must be admitted 
that there is no way by which loads can be moved 
on land with less expenditure of energy than is possible 
on a well-graded railway track ; and so long as this 
holds good the railways of this country should be able 
to retain their fair share of its carrying trade. The 
commerce of the country demands and deserves the 
best transport service which can be given, and the 
virtual monopoly hitherto enjoyed by the railways 
being now at an end, all they are entitled to ask for is 
that no undue favours should be accorded to their 
strongest competitor. 


« * * * 


In this review of the development of inland trans- 
port, a subject which I realise to be all too vast for 
adequate treatment in an address of this kind, I have 
endeavoured to show how greatly the community 
has benefited by the work done by engineers in 
developing the roads, the canals and the railways 
of this country. 

Engineers are inclined to regard themselves as 
pioneers of civilisation, and if it is true that “ the 
man who makes two blades of grass grow where one 
grew before is a benefactor to mankind,” it must be 
equally true that he also is a benefactor who by 
developing the forces of Nature enables three men to 
live in comfort where before one man eked out a 
precarious existence. Is not that what the engineer 
has done? He can, at any rate, claim that he has 
added immensely to the comforts and conveniences 
of life, and he may even have added to its span, for 
there seems to be no doubt that the progress of sani- 
tary engineering has lowered the death-rate. He 
must, however, guard against claiming too much. . 

. « « We have each our work to do, and if we 
set before ourselves worthy ideals and strive unceas- 
ingly for their attainment, surely the sum of all that 
effort must in the long run redound to the well-being 
of our fellow men and tbe honour of our great pro- 
fession. 
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SHOWING COAL- HANDLING ARRANGEMENTS 


FIG. 6-SECTION THROUGH POWER HOUSE, 



















The Ferrybridge Station of the 
Yorkshire Electric Power Company. 
No. IL.* 


In our first article we got as far in our description 
of the Ferrybridge generating station of the York- 
shire Electric Power Company as to refer to the 
revolving circulating water screens. The accompany- 
ing illustration, Fig. 7, shows a section through the 
intake building, which not only contains the screen 
house, but the pump house as well. It will be observed 
that the pumps, which were made by Worthington- 
Simpsons, Ltd., are arranged well below the normal 
river level so as to avoid air leakage and so that they 
are always primed. It will be seen, too, that they 
draw the water from immediately behind the screens 
through inlet valves, which were supplied by J. 
Blakeborough and Sons, Ltd., of Huddersfield, who, 
we may say here, supplied all the circulating water 
valves and also the condensate valves. At present 
there are two pumps, one for each screen, and each is 
designed to deliver 50,000 gallons of water per minute 
against extreme heads ranging between 16}ft. and 
33ft. As will be observed, the pumps—which run 
up to 300 revolutions per minute—are of the vertical 
spindle type. Each .has a 50in. impeller and each is 
driven direct by a variable-speed motor of 430 H.P., 
made by Mather and Platt, Ltd. Fig. 9 is an interior 
view of the pump motor-room, which also contains the 
variable-speed motors and speed reducing gear for 
the disc screens. The water delivered by the pumps 
is conducted through hydraulically operated valves 
to reinforced concrete pipes 72in. in diameter, which 
convey it to a point near the generating station build- 
ing, where they terminate, and the flow of water is 
subdivided and led to the individual condensers by 
cast iron pipes. The valves controlling the flow from 
the pumps are of the Larner-Johnson type and are 
intended to prevent any reversal of flow. 

Turning now to the coal-handling plant, we may 
say that, like the engine and boiler-houses, the coaling 
| arrangements have been specially laid out to enable 
| the station to be extended in the most economical 
| manner, and they present several features of interest. 
| The plant is of a simple type and is designed to deal 

rapidly and cheaply with either rail or water-borne 
| coal. It was all supplied by the Mitchell Conveyor and 
| 
} 
] 








Transporter Company, Ltd., of London, and com- 
prises the following : 

(1) A side-discharge wagon tippler fitted with an 
automatic weighing machine and designed to handle 
and weigh all rail-borne coal ; 

(2) A gravity bucket conveyor (A) and belt 
sprockets running at a speed of 55ft. per minute, and 
having a capacity of 50 tons of coal per hour to convey 
the coal from the tippler to a belt conveyor (B) or to 
store ; 

(3) An inclined l6in. belt conveyor (B), arranged 
| with 190ft. centres, running at a speed of 280ft. per 
| minute, and having a capacity of 50 tons of coal per 
hour. This conveyor receives coal from the gravity 
bucket conveyor and raises it to a shuttle belt con- 
veyor (C), which runs over the boiler-house bunkers ; 

(4) A shuttle belt conveyor arranged with 86ft. 
centres, running at a speed of 300ft. per minute, and 
also having a capacity of 50 tons per hour. This con- 
veyor receives coal from the conveyor (B) and dis- 
charges over either end into any part of the bunker 
as may be desired ; and 

(5) A 3-ton electrically-operated jib crane, having 
travelling, hoisting, slewing and luffing motions, and 
a grab for unloading barges, which is designed to 
discharge the coal into the hopper of the weighing 
machine, situated close to the tippler. The illus- 
| tration Fig. 4 in our last issue shows the crane swung 
| round from the barge at the side of the wharf and with 
| its grab immediately over the hopper of the weighing 
|machine. In addition to transferring the coal from 
the barge the crane can, of course, be used for reclaim- 
ene the coal from the stock pile and delivering it to 





the weighing machine. All the coal delivered from 
| the wharf either to the coal store or to the boiler-house 
| or, alternatively, from the coal store to the boiler- 
house bunkers is weighed. 

In the case of rail-borne coal the fuel is emptied 
from the wagons by the tippler into a concrete receiv- 
ing hopper, which is constructed in two sections, each 
fitted with an opening through which coal is discharged 
on to either of two steel plate feeders, which feed it 
on to the rotary filler of the gravity bucket conveyor 
(A). When reclaiming coal from the stock heap the 
crane grabs the coal from the store and discharges 
it into the receiving hopper of the weighing machine. 
After being weighed the coal is discharged by means 
of a chute into the receiving hopper of the tippler and 
from that point it is conveyed to the boiler-house 
bunkers as explained above. 

The tippler is designed to be operated by one man 
only, and to weigh, elevate, tip and return coal wagons 
of from 10 to 20 tons capacity without hand adjust- 
ment of any sort. A view of the tippler in the act of 
discharging a wagon is given in Fig. 11. During rota- 
tion the wagon is held on the cradle by means of sup- 
porting chocks and a sustaining beam, and is operated 
by an electrically driven winch. After being run on 
to the tippler the full wagon is weighed. The machine 
then lifts the wagon, which rotates around the 
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trunnion point to the discharging position, the 
arrangements being such that the sustaining beam 
offers no obstruction to the flow of coal, and that no 
hand trimming is required. When the wagon is 
emptied the winch is reversed and the vehicle is 
returned to its original position on the track and is 
again weighed and run off the tippler. The net weight 
of the coal is thus ascertained. 

The buckets on conveyor (A) are slung between 


flanged wheels keyed to mild steel shafts running in 
gun-metal bushed cast iron bearings bolted to 
the undersides of the channel stringers. The 
head and tail ends are supported in a similar 
manner. 

Views of the belt conveyor and of the shuttle belt 
conveyor are given in Figs. 10 and 12, while the coal- 
handling arrangements as a whole are shown in the 
longitudinal section of the station given in Fig. 6 and 
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FIG. 7--SECTION THROUGH CIRCULATING 


double-link chains carried by cast iron flanged wheels 
on continuous steel rails. The conveyor is fitted with 
two sets of dumping gear for discharging the coal 
either into store or on to conveyor (B). They are of 
the movable type, so that the one not in use may be 
put out of action. Immediately under the dumping 
gear for discharging into store there is a bifurcated 
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WATER INTAKE BUILDING 


a plan of the station as it now exists is given in 
Fig. 8. 

The first equipment of the boiler-house comprises 
eight water-tube boilers, supplied by the Stirling 
Boiler Company, Ltd., of London, each designed to 
evaporate 75,000 lb. of water per hour at normal 
rating. The boilers are arranged in pairs, each pair 


i 


| of 14,860 square feet and each has a superheater with 
| a surface of 1660 square feet. 


They are designed to 
deliver steam at a pressure of 315 lb. per square inch, 
superheated to a temperature of 700 deg. Fah. Above 
each is a coal bunker with a capacity of 150 tons, from 
which the coal descends by gravity to the stoker 
hoppers. The ashes are discharged by the motion of 
the travelling grates into hoppers beneath the boilers, 
whence they are removed by railway or other wagons 

| as is found most convenient. They are at first being 

| deposited on the lower-lying ground of the site so as 
to bring it up to station floor level, but provision has 
been made which will ensure the convenient disposal 
of the ashes produced by the operation of the station 
for very many years to come. 

The arrangement of the steam pipe work, which 
was carried out by J. Spencer, Ltd., of Wednesbury 
as was also the feed pipe work-—is of interest on 
account of its simplicity. All the main steam pipes 
are of the same diameter, and particular attention has 
been paid to flexibility and to convenience of opera- 
tion. The unit system has been adopted in the lay- 
out of the steam piping, each turbine, with four 
boilers, being regarded as a complete unit. The same 
arrangement has been adopted for the feed piping, 
and in each case the systems are duplicated. As 
regards the boiler-house as a whole, it is very much on 
standard lines, as will have been observed from the 
engraving Fig. 2, which appeared in our issue of 
October 28th. 

As has been-said above, the turbine house of the 
first portion of this station is equipped with two turbo- 
alternators, each of which is designed to develop a 
maximum of 19,000 kW as a continuous load. They 
were supplied by British Brown-Boveri, Ltd., of 
London, and were illustrated in Fig. 1 in our last issue. 
The turbines, which are of the reaction type, are 
divided into three sections, steam being admitted by 
twin control valves to each high-pressure turbine, 
from which it flows towards the generator. The flow 
of steam through the intermediate pressure turbine 
is in the opposite direction, so as to balance the 
thrust. From the intermediate turbine the steam 
passes to a double-flow low-pressure turbine, where, 
again, the axial thrust is balanced, and it finally passes 
to two surface condensers. The volume of steam 
exhausted from each turbine at a vacuum of 29in. of 
mercury is over 1,800,000 cubic feet per minute. 

The turbines operate at a speed of 3000 r.p.m., 
and as the alternators have a normal output of 
23,750 kVA at a voltage of 11,000, they are amongst 
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chute, so arranged as to form two conical coal heaps, 
one on either side of the conveyor. 

The belt conveyors are of the Mitchell ball-bearing 
type, the troughing idlers being specially designed to 
guide the belts without the use of guide idlers. Each 
idler has three cast iron pulleys, the supporting 
brackets being in one piece so that the alignment of 
the whole idler may be always maintained. The 
channels of the shuttle belt are carried on cast iron 
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FIG. 8-PLAN OF THE GENERATING STATION 


forming a unit complete with forced and induced 
draught fans and a chimney. They are furnished with 
Babcock and Wilcox mechanical grates of the com- 
partment type, designed to burn various classes of 
fuel as economically as possible, and each has an area 
of 252 square feet. The four chimneys, which are 
of riveted steel, reach a height of 166ft. above ground 
level, and they are all 10ft. in diameter above the 
boiler-house roof. Each boiler has a heating surface 
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the largest machines in the world which are operating 
at that speed. From some figures recorded at the 
taking over tests, which were carried out on May 
23rd and 24th last, that have been supplied to us by 
the makers, we learn that the results set out in the 
table on the opposite page were arrived at. 

A point of interest is the introduction of a turbo- 
compressor mounted on an extension of the alternator 
shaft for circulating the air required for the cooling of 
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the alternator. The air is circulated around a closed 
circuit that includes air coolers through which cold 
water is continuously passed. The same air is, of 
course, used over and over again, so that, starting 
with pure clean air free from dust, the danger of the 
ventilating ducts being choked or the insulation of the 


slight movements 
traction. 


caused by expansion and con- 
Each machine may be operated when 


using one condenser only, so that the other may be 
inspected and cleaned without interfering with the 
running of the machine. 
brass, 


The tubes are of Bemal 


lin. outside diameter, one end of each tube 





FIG. 9-INTERIOR OF CIRCULATING PUMP MOTOR ROOM 


windings being damaged by abrasion by grit is avoided. 
The importance of this question will be understood 
when it is said that the weight of air circulated through 
each alternator amounts to some 120 tons per hour. 
The operation and control of the main generators are 


Results of Tests of Turbo-Alternator 


Output at terminals, kW 5.011 9.621 9.649 16.480 
Speed, rp. Linn 3000 Loe 3,000 
Steam at stop valve, Ib 

per square inch abs 294-7 299-0 205-7 292-0 
Steam temperature at 

ditto, deg. Fah 654 622 656 658 
Steam consumption ib 

per kWh* 10-79 1-0 O-4 0-56 
Efficiency of turbo set 

per cent 67: 73-5 73-8 9-3 
Efficiency of alternator 

per cent 87-5 92-5 9 > 94-4 
Efficiency ratio of tur 

bine at the coupling 

under the test madi 

tions, per cent ' 77°3 79-5 79-8 8i-u 

* Exclusi of power required by the condensing plant. 


centralised so that they may be controlled throughout 
the full range of their duty from a single platform. 
In designing the station Mr. Woodhouse was fully 
alive to the advantages to be gained from supplying 
water-tube boilers with pure, de-aerated feed water, 


and made his dispositions accordingly. The con- 





INCLINED BELT CONVEYOR 


FIG. 10—16in. 


densing plant, which is designed to maintain a 
vacuum of 28-53in. at 65 deg. Fah., was supplied by 

H. Allen, Sons and Co., Ltd., of Bedford. The 
condenser for each turbo-generator has 25,500 square 
feet of cooling surface contained in two cast iron shells. 
Each is suspended directly from its respective low- 
pressure turbine, the weight being supported from the 
foundation on adjustable spring feet which take up 


being screwed into the tube plate, the other end being 
secured by a screwed ferrule with soft packing. 

There are two motor-driven condensate pumps for 
each plant, these pumps being of the two-stage 
“head and pressure "’ type and each designed to take 
the full-load quantity and to give a discharge head of 
95ft. There are also two “ Conqueror” type steam 
jet air pumps, each having a capacity of 170 lb. of 
aerated vapour per hour. These pumps are of the 
three-stage steam jet pattern with surface heaters for 
intermediate and after condensation. The makers 
inform us that these condensers have been made with 
specially wide steam passages so as to reduce prac- 
tically to nothing the drop through the condenser at 
full load, and at the same time to give a high degree 
of de-aeration in the condensate. They also draw 
attention to the fact that the condensate pumps have 


being condensed in the condenser. The other valve X 
allows water to pass from the condensate extraction 
pump discharge into the feed tank when the conden- 
sate in the condenser is greater than that required by 
the feed pump for the boilers. Both the valves are 
controlled by the pressure underneath the valve Y, 
which is of the piston type, the pressure water being 
taken from the extraction pump discharge through a 
restricted orifice. The pressure on the underside of 
the valve Y is controlled by means of a float-operated 
relay in the following manner :—When the water 
level in the condenser well falls owing to the boiler 





FIG. 12--SHUTTLE BELT CONVEYOR 


feed pump requiring more water than is being -con- 
densed in the condenser, the float will fall and release 
the pressure below the piston valve Y, which will then 
descend because of the difference in pressure across 
the valve, and allow water to pass into the condenser 
from the feed tank. On the other hand, should the 
quantity of condensate be in excess of the requirements 
of the boiler feed pump, the water in the condenser 
well will rise and the float, in rising, will cut off the 
leak from below the piston Y and thus allow the 
pressure underneath the piston to increase. The 








FIG. 11—TIPPLER DISCHARGING A COAL WAGON 


an interesting feature, in that the gland is completely 
sealed by a pressure water chamber. Not only does 
the shaft run through a space under the discharge 
pressure, but a disc is fitted on this shaft which makes 
it impossible for air leakage to occur along the shaft. 

After leaving the extraction pump the feed water 
is delivered direct to the suction of the boiler feed 
pump, the supply being controlled by a patented feed 
control valve which is specially designed to enable the 
system to remain completely closed and to ensure that 
no water shall reach the boiler feed pumps without 
first passing through the condenser and thus becoming 
de-aerated. Briefly described, this controller embodies 
two valves—let us call them X and Y—in one casing. 
The valve Y governs the supply of water from the 
feed tank to the main condenser when the level of the 
water in the condenser well falls owing to the fact that 
the boiler feed pump requires more water than is 


piston Y will then rise until it cuts off the supply of 
water from the feed tank to the condenser. If the 
water level in the condenser well rises still further the 
float will continue to rise and the piston Y will be 
lifted by the water pressure a corresponding amount 
until it opens the valve X, which, in its turn, allow 
water to pass from the extraction pump djscharge 
back to the feed tank. : 

A pre-determined amount of lost motion is provided 
between the piston valve Y and the upper valve X, 
so that a definite fluctuation in water level may occur 
in the condenser well without flowing into the con- 
denser or into the feed tank. Consequently, when 
the fluctuation between the quantity of condensate 
available and the quantity of feed water required are 
normal in character, the condensate extraction pump 
will not be called upon to deal with a greater quantity 
of water than is actually required, and the control 
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will therefore only come into operation when abnormal 
conditions arise. 

The auxiliary machinery is duplicated wherever the 
failure of any part would affect the operation of the 
station, and to obtain the maximum of security the 
most important auxiliary machines are operated by 
direct current supplied from an independent convert- 
ing plant, supplemented by a storage battery, so as 
to ensure continuance of their operation independently 
of the main alternating-current supply. 


(To be continued.) 








The Transfer of Heat in Cylinder 
Walls. 


No, IV. (Conclusion).* 


THE last of the series of four lectures, arranged by 
the Faculty of Engineering of the University of 
London, by Professor Dr.-Ing. Adolph Nagel, of 
Dresden, was given on Friday, 21st October, at the 
Institution of Civil Engineers. The chair was taken by 
Sir Archibald Ross. 


In this lecture Professor Nagel began by completing 
his report upon the calculations of the test results on 
the Uniflow steam engine in his laboratory at the 
Technische Hochschule, Dresden, and then described 
how his methods of measuring and recording tempera- 
tures were applied to the working substance, the piston, 


takes place with superheated steam in spite of the 
greatly increased temperature difference. 

With the help of the harmonic method of analysis, 
the quantities of heat transmitted through the sur- 
face at this point per square metre per hour, ¢.e., 
per 60n revolutions, are calculated from the tem- 
perature range at the inner wall of the cylinder. The 
corresponding curves are given in the lower diagrams 
in Fig. 9, in which the ordinates are in units of 
10 K. cal. per square metre per hour, beginning at an 
arbitrary zero point which was taken in all cases as 
that crank angle at which the measuring point in 
question is uncovered by the edge of piston ring No. 1 
on the outstroke. Professor Nagel showed further 
diagrams, which he developed from those typified 
in Fig. 9, in three dimensions, the third co-ordinate 
representing the area of the surface in contact with 
the steam at each measuring point but space does 
not permit of their being dealt with here. 

Some of the most interesting conclusions to be 
drawn from the lecturer’s tests are given diagram- 
matically in Fig. 11, which shows, plotted on a 
base of piston position, the total quantities of *heat 
delivered from the steam to the wall by the various 
boundary areas during the two strokes of the cycle. 
The test represented in this figure is that at low speed, 
81-8 r.p.m., with saturated steam, cut-off being at 
quarter-stroke. It will be remembered that the steam 
was supplied at a pressure of 11 atmospheres, i.e., 
about 157 lb. per square inch. In this test the steam 
consumption was 1206 kilos. per hour. The ordinates 
in the figure are K. cal. per kilogramme of steam. 
The total heat is shown in the upper curve and 
reaches its maximum value just before 0-9 stroke, 


















with saturated steam showed some reduction in the 
steam consumption. Tests with rings of “ electrolit ”’ 
carbon, a material with poor conductivity for heat, 
failed owing to the mechanical unsuitability of the 
material which was broken up in running over the 
exhaust ports. 

The lecturer next turned to the last important 
matter to be dealt with in his discourses, the transfer 
of heat in the cylinders of internal combustion engines, 
and pointed out that the opinions generally held on 
the subject until a comparatively short time ago were 
erroneous. The generally accepted assumption was 
that the surface of the walls participate uniformly 
in the transfer of heat and that the heat interchanged 
owing to the periodic variations of the temperature 
during the working cycle need not be considered as 
important in the actual design of an engine. State- 
ments supporting this view may be found in the 
literature on the subject published_since the war. 
This assumption involves serious error, particularly 
where the cylinder is large and the speed of revolu- 
tion is low. 

Dr. Eichelberg, of Sulzer Brothers, Winterthur, 
| was the first, so far as the lecturer is aware, who, 
basing his conclusions on measurements of tempera- 
ture variation at the inner surface of the liner of a 
Diesel engine, showed : 

(1) That in spite of small fluctuations of temperature, 
| the heat fluctuation was comparatively great. 

(2) That, owing to the fluctuation in the quantity of 
heat flowing, the stresses set up im service may 
| become dangerous. 
| Fig. 10 shows a series of diagrams for a point in the 
| combustion chamber of a Diesel engine, the respective 
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cylinder cover and the walls of a large two-stroke 
Diesel engine at the works of Sulzer Brothers, at 
Winterthur, Switzerland. 

The tests on the Uniflow engine, described in the 
preceding lecture, were made in the summer of 1914. 
After the war, when it was hoped to calculate them, 
there was considerable difficulty in finding the records. 
However, the results and diagrams reijating to four 
characteristic tests were fortunately found to be 
complete. They covered two tests with saturated 
steam and two with superheated steam, one of each 
pair being for a low speed and one for a higher speed. 
The working pressure was in all four tests 11 atmo- 
spheres absolute, 7.e., about 157 lb. per square inch. 
The superheated steam was at a temperature of 
350 deg. Cent., while the saturated steam was slightly 
superheated by about 7 deg. Cent., in order, as stated 
earlier, that its quality at the stop valve might be 
accurately measured. 

The lecturer made a comparison between the test 
with saturated steam at the low speed of 81-8 r.p.m. 


after which its downward slope shows the reversal 
of heat flow, i.e.,-from wall to steam. The total heat 
is divided by the curves into those quantities passing 
through the liner, through the cylinder cover, and 
through the piston. The quantity through the liner 
is subdivided into these quantities passing through 
successive one-tenths of its length. 

From this diagram it will be noted that heat is 
transmitted from steam to wall long after the end of 
the admission period. Further, it is to be seen that 


| the cylinder cover receives only about 5 per cent. 
| of the total heat transmitted, while the piston receives 


| transmitted through the walls to the outside. 


and that with steam superheated to 349-1 deg. Cent., | 


also at a low speed, 75-1 r.p.m. Fig. 9 gives the 


conditions at the point B in the cylinder liner—see | 


Fig. 5 ante—which, it will be remembered, is covered 
by two of the six piston rings. 
of the figure show the variations in temperature at the 
inner wall—extrapolated from the temperatures 
recorded by the thermo-couple at a depth of 0-5 mm. 

during a cycle, plotted on a base of crank angle. 
The diagram on the left is from the test with saturated 
steam, while the right-hand diagram refers to the 
test with superheated steam. It is remarkable that 
the temperature fluctuations with superheated steam 
are so much less marked than those with saturated 
steam, and that the temperature of the wall at this 
point B with superheated steam never reached so 
high a maximum value as with saturated steam. 
The influence of the piston rings, found with saturated 
steam, and referred to in the last lecture, is still an 
important factor in the heat interchange when super- 
heated steam is used, but these diagrams show clearly 
how much more slowly the re-heating of the wall 


* No, III. appeared October 28th. 


about four times as much as the cover. Of the total 
quantity of heat about one-half is taken by the first 
one-third of the liner surface passed over by the piston 
rings. By comparison of the two values at the end 
of the out-stroke and at the beginning of the return 
stroke, it will be found that 22 — 11, or 11 K. cal. 
per gramme are not re-delivered from the walls to the 
steam. This quantity is therefore the heat which is 
The 
small figures in the bottom right-hand corner demon- 
strate that the flow of heat from wall to steam at the 
beginning of the return stroke is due only to the rings 


| and especially to the first ring. 


The upper diagrams | 





Professor Nagel, in dealing with the practical results 
to be derived from his investigations, pointed out 
that, contrary to earlier views, the quantity of heat 
flowing to the cover was of little importance. Special 
precautions, such as heating the cover with the 
inflowing steam, had previously been considered 
necessary. A new cylinder cover, as a result of the 
tests, was designed by the M.A.N., at Nuremberg, in 
which the incoming steam was led directly to the 
inlet valve instead of heating the cover on the way. 
Under conditions otherwise similar, instead of a loss, 
a slight improvement in steam consumption was the 
result, when using saturated steam, presumably 
owing to the reduction in the area of the cover exposed 
to external cooling. It was established, at any rate 


| with saturated steam, that the thermal efficiency of 


the engine was not improved. An attempt was made 
to reduce the transfer of heat by the rings by turning 
a recess in their rubbing surfaces. Preliminary tests 








curves referring to various depths, up to 5 mm., 
from the inner wall. In preparing the diagrams, 
Eichelberg used a formula recently derived by 
Latzke for the heat transfer in pipes. In this formula 
the coefficient of heat transmission is shown to be 
directly proportional (a) to the specific heat at constant 
pressure of the gas, (b) to the velocity of the gas to 
the power of }?. This gives an expression « = 24-9 
C, . vt K. cal. per square metre per degree Centigrade 
per hour. Eichelberg assumed, as a first approxima- 
tion, that the mean gas velocity was 40 m. per second. 
With this assumption, the figures calculated for the 
heat flow agreed with those found from the heat 
carried away by the cooling water. The formula was 
then applied to the fluctuating heat flow in the wall 
of a working cylinder and gave the curves shown. 

The two diagrams in Fig. 10 show the curves of 
temperature for various crank angles at the point and 
plotted on a base of depth below the surface of the 
inner wall. The firm lines, which, as the numbers 
show, are given alternately in each of the two dia- 
grams, refer to the crank angle, 0 being the inner 
dead centre, Nos. 0 to 12 representing the “ outer ” 
or working stroke, and Nos. 12 to 24 (or 0) repre- 
senting the “‘ in ’’ or compression stroke, the intervals 
being 15 deg. The instantaneous heat gradient is 
given by the slope, and it will be seen that it may be 
many times greater than the gradient of the trans- 
mitted heat, shown in both diagrams by the dotted 
line. The mean value for the heat taken by the cool- 
ing water was 160,000 K. cal. per square metre per 
hour. During the combustion period the fluctuating 
heat flow reachés a maximum value that is approxi- 
mately six times the mean value. These values vary 
with the engine speed, and if plotted as ordinates, are 
controlled by the character of the exponential 
functions determining the decrease of amplitude with 
the depth below the surface, and are in Inverse pro- 
portion to the square root of the speed of revolution. 
With low speeds of revolution therefore it is especially 
important to consider the transfer of heat. 

Kichelberg has extended his researches to cover the 
conditions existing when the engine is started from 
cold, in order to indicate the stresses that may 
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arise in the period before steady temperatures are 
attained. He found that after five minutes of running 
the wall temperatures are only 15 deg. Cent. less than 
their normal values. In the interval of warming up 
a cylinder liner or cover will be subjected to stresses 
much more exacting than when the engine is running 
normally. On both the gas and the water sides, if 
a wall area be free to expand, there are compressive 
stresses with the accompanying tensile stresses in 
the centre layers of the thickness. These tensile 
stresses vary little with the time. On the other hand, 
the compression stresses on the gas side increase 
very rapidly at first, reaching their maximum value 
after ten seconds, while the compressive stresses on 
the water side do not reach a maximum value until 
forty seconds from the start. If a wall cannot bend 
or expand, the result is that additional compressive 
stresses are set up on the gas side, with corresponding 
tensile stresses on the water side, while the variation 
from one to the other in-the wall follows a linear 
relationship. All these stresses are, of course, super- 
imposed on the distribution of stress for the free area. 
To make the information gained in this way of value 
in improving the reliability of an engine, one would 
have to be fully conversant with all the local con- 
ditions due to the distribution of flame or hot gases 
in the combustion space or with the conditions in the 
surrounding water space. the reasons 
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that led Messrs. Sulzer to adopt, in 1922, these methods 
of indicating variations of temperature. 

The engine upon which the experiments were made 
was a four-cylinder two-stroke Diesel engine, with 
cylinders of 600 mm. bore and 1060 mm. stroke, 
which, with separately driven scavenging pumps, 
normally developed 1350 brake horse-power at 100 
r.p.m. The engine, the testing apparatus and the 
results that had been obtained by Dr. Eichelberg at 
that time were described in the paper read by Mr. 
Robert Sulzer at the Glasgow meeting of the Institute 
of Naval Architects, on March 25th, 1926, and re 
ported at length in this journal on April 2nd and 9th, 
1926. Professor Nagel himself was associated to some 
extent with the work, and, in his lecture, covered 
some of the ground of Mr. Sulzer’s paper, to which the 
reader is referred. 

Since that time Dr. Eichelberg has used the research 
plant for further tests to confirm the accuracy of his 
calculations of the temperature variation and the 
transfer of heat in various parts of the cylinder, and 
to throw further light on the whole subject. Since 
the calculations follow the same line as those made 
by Professor Nagel himself upon the results of his 
tests upon the Uniflow steam engine, the lecturer 
confined himself to Eicholberg’s more recent investiga- 
tions. Eichelberg made a further step in that he 
derived the temperature curves from the Fourier series 
and calculates the curves for the heat transfer to the 
inner surface of the metal. In these calculated curves 
he found that any uncertainties in the problem show 
themselves if treated with approximate methods. 
He has recently tried to develop a second method of 
checking his results. By measurement of the area 
of the temperature curves, he has found the heat 
content of the wall at various depths and at various 
times. His check points when applied to the curves 
of temperature and of heat content give good agree- 


The lecturer showed curves of calculated tempera- 
ture variation for the inner wall surface and at various 
depths up to 5 mm., and curves showing the heat 
content up to and beyond the same depth. From 
these curves the quantity of heat transmitted per 
square metre of surface per hour were plotted on a 
base of crank angle. From such a curve, taking into 
consideration the corresponding values of gas tem- 
perature estimated from the indicator diagram, 
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curves showing the variation of «, the coefficient of 
heat transfer, during a cycle have been obtained. 
Such a curve is shown in Fig. 13, which relates to a 
test at half-load at 100 r.p.m. and to a measuring 
point in the cylinder cover. The very steep rise in 
the coefficient during the combustion period is espe- 
cially to be noticed. 

Eichelberg himself, in referring to the extreme 
steepness of the curves of the coefficient of heat 
transfer actually measured when compared with the 
calculated figures, suggested that the latter are based 
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on the assumption that the temperature of the gas 
regular throughout the combustion chamber, 
whereas in actual fact local temperatures probably 
much higher than the mean value may be attained. 
But the curves show clearly the enormous increase 
in heat transfer with high temperatures and pressures. 

In concluding his discourse, Professor Nagel 
referred to the fact that a course of four lectures 
dealing with the subject of heat transfer in reciprocat- 
ing engines could not claim to be complete. He had 
omitted, in particular, the recent research work done 
in this country by Professor Gibson, Professor E. 
H. Lamb, Mr. Ricardo, and Mr. Fenning, as he con- 
sidered that his audience would be quite familiar 
with that work. He finally expressed his satisfac- 
tion at the attention paid by the audience to his 


Is 





ment. 


lectures. 


SIXTY YEARS AGO. 


In our issue of November Ist, 1867, we placed on record, 
with the object of constituting “‘ a bench-mark for refer- 
ence by those who hereafter would study the practice of 
the past,’’ the leading particulars of a dozen of the thirty- 
two locomotives shown at the Paris Exhibition which had 
then just closed. The engines selected for illustration 
were built by H. Hughes, the Lillieshall Company, Stephen- 
son, Ruston and Proctor, Kitson (two), the Carlsruhe Com- 
pany, Schneider and Co. (three), the Society St. Leonard, 





| and fireman, which weighed in working order 48 tons. 


Belgium, and Kepler of Wirtemburg. The heaviest engine 
was that shown by the Society St. Leonard, a six-coupled 
bogie side tank, entirely without protection for the driver 
The 
lightest was a small four-coupled side-tank mineral 
engine by Schneider, which weighed 64 tons. The work- 
ing pressures varied from about 120 Ib. to about 190 lb., 
the majority being about 130 Ib. It is of interest to note 


| that while one of the engines shown by Messrs. Kitson 


| was for the Belgian railways, Herr Kepler's engine was 


| workmanship, became narrower and narrower. 


built for the East Indian Railway, and one of Messrs. 
Schneider's for our own Great Eastern Railway. Com- 
menting on the general trend of locomotive design, as 
exemplified by the exhibits, we remarked that each year 
the field for improvement, either in form, proportions or 
* When 
George Stephenson left the world, the locomotive and the 


| gauge it was to run upon, he left very little possibility for 


the 
we 


essential deviation in structural arrangement from 
model which he had himself adopted.” No doubt 
could write in a similar tone with equal truth to-day, 
and no doubt sixty years hence the locomotives—if there 
6 any of the steam variety left—will show as marked a 
difference when compared with those of to-day as the 
modern locomotive does when compared with those ex- 
hibited at Paris in 1867. Yet it may be asserted that in 
spite of the outward contrast of appearance the funda- 
mental facts and problems of the locomotive will not have 
greatly altered just as to-day they are essentially the same 
as they were sixty years ago. In those days 60 miles an 
hour was the accepted very high speed and 45 miles an 
hour the accepted ordinarily high speed. These figures 
substantia!ly represent modern views. The problem before 
the locomotive designer of 1867, as it is before his brother of 
to-day, was to develop the tractive force of the engine and 
to increase its adhesion without overburdening the per- 
manent way with excessive loads on a small number of 
driving wheels resting on a short wheel base. 








GUILDFORD CORPORATION WATERWORKS 
EXTENSIONS. 


THE first stage of the new waterworks extension scheme 
authorised by the Guildford Corporation Act, 1926, has 
now been satisfactorily accomplished by the sinking and 
testing of two new bore-holes, 24in. diameter and 400ft. 
deep, on the Joseph’s-road site. This site is situated some 
300 yards from the Dapdune pumping station of the 
Woking Water and Gas Company, and its development for 
the supply of water for Corporation purposes was strenu 
ously opposed by that company when the Corporation, 
in 1924, applied to the Ministry of Health for sanction 
to borrow money for the works thus involved. Both on 
that occasion and when the Corporation Bill of 1926 was 
before Parliament, it was urged that extensive pumping at 
Joseph’s-road would deplete the supply 
Dapdune, and as no evidence was available to enable the 
Corporation to resist the claim, an agreement was arrived 
at which recognised the risk and provided for the transfer 
of the Dapdune site to the Corporation and the supply 
of water in bulk to the company on terms calculated to 
restore the company to its pre-existing position as regards 
working costs and capital charges per 1000 gallons supplied. 

The borings at Joseph’s-road have now been tested 
to the extent of seven days’ continuous pumping at the 
rate of 60,000 gallons per hour, and the results have 
provided a surprise to all concerned. The pump was 
operated in the bore-hole situated 15ft. from the original 
bore-hole—1914—on one side and 15ft. from the second 
new bore-hole on the other side, and while the water level 
in the centre, or new, bore-hole was lowered to 63ft. below 
the surface, that in the adjacent bore-holes was only 
lowered 26ft. below the surface, while that in the Dapdune 
bore-hole was only lowered 3ft. below its normal pumping 
level. There was therefore no occasion for utilising the 
extensive preparations made under the provisions of the 
Corporation Act for supplying water to the company 
from Joseph’s-road in case the supply at Dapdune was 
seriously depleted. 

The results of the test pumping were also satisfactory 
in other respects. Not only was the “ cone of exhaustion ” 
found to be very steep in the immediate vicinity of the 
bore-hole tested, but the pumping level—-63ft. below the 
surface—though it was very quickly reached, showed no 
signs of falling during the week’s test, and very quickly 
rose when pumping ceased. 

Other parts of the scheme are well advanced, although 
not yet completed. New service reservoirs with capacities 
of 1,000,000 and 500,000 gallons respectively, are now 
being filled for testing purposes. A new l8in. cast iron 
rising main from Joseph’s-road pumping station to the 
existing reservoir at Semaphore-road and the new one at 
Pewley Hill is being laid, and plans and specifications for 
the new pumping plant and buildings are approaching 
completion. The reservoirs have been constructed by 
Holloway Brothers (London), Ltd.; and the main laying 
is being executed by Hodsons, Ltd., of Nottingham. The 
new borings were sunk and tested by Le Grand, Sutcliff 
and Gell, Ltd., of Southall. The whole scheme is in the 
hands of Mr. Percy Griffith, M. Inst. C.E., of Westminster, 
the Corporation « onsulting engineer. 
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Ir is proposed to erect an $8,000-volt transniussion line 
for supplying the tin mining district of North-Eastern 
Tasmania with electricity ' Secondary lines would supply 








surrounding towns at 22,000 volts. 
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The New Waterworks Pumping 
Station for Portsmouth. 


Portsmovut#, which is supplied with water by the 
Borough of Portsmouth Waterworks Company, has 


the distinction of being the only large town in the | 


British Isles which depends for this all-important 
necessity solely upon springs. Other communities 
utilising similar sources are either, by comparison, 
quite small or else rely primarily upon other means of 
supply. 

The springs rise near Havant and Bedhampton, 
about 5 miles north-east of Portsmouth, and are fed 
by the rain percolating into the chalk of the South 
Downs, from 4 to 8 miles to the north. They are 
remarkable not only for their copious yield, but also 
because the local geological conditions cause the 
underground flow to be concentrated on a very 
restricted area. The average quantity abstracted to 
meet the needs of about 280,000 people in the Ports- 
mouth district is nearly 10 million gallons per twenty- 
four hours; yet the minimum yield of the springs 
never falls below the daily demand. Even at the end 
of the great drought of 1921, when many towns were 
short of their full supply for a prolonged period, a 
surplus flow was at all times available. No storage, 


other than service reservoirs to balance the daily 
fluctuation in demand and to form a reserve against 
emergencies, 

filtration 


The 
the 


is therefore 
works and 


short 
Farlington 


necessary. 


reservoirs of 





4'Marn Steam Range 
fe Stop Valve 


Compressor 


bovernor 











twenty-four hours, so that any two of the three engines 
are easily capable of maintaining the supply. The 
station, therefore, has a total pumping capacity of 
18 million gallons per twenty-four hours. This capa- 
city is believed to be larger than that of any other 
single waterworks pumping station in the British Isles, 
apart from those of the Metropolitan Water Board, 
for the reason that all other provincial communities 
with pumped supplies, comparable with or larger than 
that of Portsmouth, are obliged to obtain their 
requirements from two or more different sources, with 
a consequent subdivision of their plant. 

The main building comprises the engine-house, 
facing the public road, with the pump pit below and 
in the rear the boiler-house with its chimney shaft, 
a coal store, and rooms for auxiliary machinery, &c. 
To the south of the main building on the other side 
of the yard isa smaller block comprising a repair shop, 
stores and office. A transverse section through the 
main buildings is reproduced on page 509 and the lower 
engraving on page 512 shows the three pumping 
engines as seen from the south end of the engine-house. 

The water required for supply flows by gravity from 
the springs through a 40in. intake main into three 
suction wells 8ft. in diameter and 20ft. deep in front 
of the main building, which will be seen to the left 
on page 509. Each engine draws the water from its well 
into the pumping station through a 24in. suction pipe 
and delivers it through a 24in. outlet pipe into the 
pumping mains beneath the public roadway. The 
suction wells, one of which is shown in the drawing, are 
built up of cast iron segments in three rings, 6ft. deep, 
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FIG. 1—ONE OF THE PUMPING 
Portsmouth water supply undertaking were described 
and illustrated in THe ENGrnererR for October 7th, 
1910. 

The water breaks out about 20ft. above Ordnance 
Datum and is collected in open surface basins, whence 
it is drawn for pumping to supply. For convenience, 
the springs have been developed in two groups, 
known as the Havant and Bedhampton Works, each 
with its respective pumping station. The two works, 
however, are practically contiguous, and so inter- 
connected by conduits that the water from either 
group of springs can be pumped at either station. 

For many years past the Bedhampton station, con- 
taining two engines of the horizontal Worthington 
type, has been the principal means of supply, the 
older Havant station, containing four beam engines, 
being the ** stand-by.’’ Owing, however, to gradually 
increasing demand and to the desire to maintain a 
fully duplicated system, the directors decided not 
merely to supplement the existing plant, but to erect 
an entirely new independent pumping station of 
increased capacity in place of the old Havant station 
which in recent years had shown signs of weakness 
and was very uneconomical to work. Moreover, 
owing to the materially greater economy attained by 
modern practice, the new station would take prece- 
dence of that at Bedhampton and become the premier 
station of the supply. This new station has been 
erected immediately adjacent to the old Havant 
station and forms the subject of the following article. 


Tue New Havant Pumpine STATION. 


The new pumping plant is in three units, each 
designed to deliver from 5 to 6 million gallons per 
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with a cutting edge on the bottom side. 
pieced together and were then sunk by their own 
weight to the required depth by excavating the 
enclosed material, which was mostly a chalky marl. 
The bottom was then plugged with concrete of suffi- 
cient weight to counteract the upward pressure of the 
ground water when the wells are empty. In each case 
the actual sinking, when once begun, was completed 
in about a week. 

The pumps themselves are situated below the 
engine-house floor in a large pit 92ft. long by 1l5ft. 
wide in waterlogged ground. The pit is of substantial 
construction, having to carry both the weights of the 
pumps and the main girders supporting the engines 
above. It will be seen from the cross section Fig. 1 
that the foundations of the superstructure are entirely 
independent of the pump pit, so that any slight settle- 
ment of the one would not affect the other. 

The engines and pumps were supplied by Worth- 
ington-Simpson, Ltd., of London and Newark, and 
comprise three vertical triple-expansion surface 
condensing fly-wheel type pumping engines with 
drop valves. 
removed is shown in the upper engraving, on page 512, 
while in the lower engraving on the same page, a general 
view of the three sets is reproduced. 
has a stroke of 36in., with cylinders of 18in., 3lin., 
and 50in. diameter for the high-pressure, inter- 
mediate-pressure, and low-pressure cylinder liners. 
The inlet and exhaust valves are of the balanced 





FIG. 2—ONE SET OF PUMPS 
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One of the engines with the pump rods | 


Each engine | 
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| trip, but the others are positive valves, with a gear 
which is so arranged that a quick opening movement 
is given, the valve then coming slowly to rest after 
| the maximum opening has been obtained. After 
leaving the high-pressure cylinder the steam enters 
a tubular reheater at the back of the engine. The 
heater is divided into two parts, one of which deals 
with the steam from the high-pressure cylinder and 
the other with that from the intermediate-pressure 
cylinder. The heating steam for the cylinder jackets 
and the reheater is supplied direct from the boiler by 
| a I}in. connection, which is sloped back to the boiler 
as shown on page 509, so that any condensate is auto 
matically returned to it. The exhaust steam from the 
low-pressure cylinder passes through a 10in. lagged 
pipe —see Fig. 1—down to the 420 square feet circular 
type surface condenser arranged in the pump pit. 
On the low-pressure pump plunger crosshead—shown 
to the left of Fig. 2- are arranged the two air pump 
plungers. The air pump is divided into two units in 
order better to balance the load on the crosshead, and 
is designed for a working vacuum of from 27in. to 
28in. On the high-pressure pump plunger there are 
also two pumps; one an attached air compressing pump 
for charging the various air vessels, which is supple- 
mented by a Westinghouse wall type air compressor, 
and the other a boiler feed pump. In the boiler- 
house there is also an independent feed pump of the 
Worthington-Simplex type, which is capable of dealing 
with the whole of the boiler feed water when either 
three engines are running. Another engine 


two 
auxiliary is the steam barring engine, which comprises 


or 


IN THE BUILDERS’ WORKS 


They were ; two 5in. by 5in. cylinders with the cranks arranged 


|at right angles, driving a worm on the engine crank 
shaft. The worm drives a worm wheel on a shaft 
the axis of which is extended to carry the pinion that 
meshes with the barring teeth on the inside of the rim 
of the fly-wheel, as shown in the lower view on page 
512. The barring engine is so arranged that the pinion 
is automatically thrown out of gear as 
sufficient acceleration has been obtained. A lubrica- 
tion system of the continuous type is fitted to all three 
engines so that the lubricating oil can be collected and 
filtered, and it remains constantly in circuit. As our 
illustrations show, the main stop valve can be 
operated either from the floor level or from either of 
the engine platforms. The engine-house is served by 


s00TL 45 


| a 10-ton overhead travelling crane, by Herbert Morris, 


Ltd., the rails being so arranged that any part of the 
steam end of the pumping sets can be conveniently 
handled by the crane. 

The main pumps are driven by four stout steel 
columns, which are attached to the crossheads of 
the engines and pumps. The three pump plungers 
each have a diameter of 20}in., with a stroke of 36in., 
the same as that of the engines, and large air vessels 
form part of the pump design. When pumping against 
a head of 180ft. each set of pumps is designed to 
deal with 5,000,000 gallons of water per twenty-four 
hours, when running at 28 r.p.m. Particulars of 
the actual performance of the pumps under test con- 
ditions are given later in this article. At the time of our 


double-beat type and are worked by eccentrics and | visit the two units which were running were working 
rods from a horizontal cam shaft which runs along | very quietly, and we understand that their smooth 


the front of the engine slightly above the top platform | running is greatly assisted 
The high-pressure valves are arranged to! which are formed ‘on the delivery side of the pumps. 


level. 





by the air chambers 

















1927 





Nov. 4, 








THE ENGINEER 








509 








NEW HAVANT 


MR. D. 


Brackhampton 
Road Suction Well 


Pumping 
Main 


40 Intake 
from Springs 


“THe Encwcen” 


An interesting feature of the recording arrangement 
is the provision of a special type ot tachometer 
which not only records the speed of the engines, but 
also the quantity of water pumped in gallons per day. 

The above illustration includes a longitudinal section 
through the _ boiler-room. The four Lancashire 
boilers were supplied by the water company, and are 
each designed for a full duty of 4800 Ib. of steam per 
hour at a gauge pressure of 175 lb. per square inch. 
Sugden superheaters are provided which raise the 
temperature of the steam by about 200 deg. Fah. 
There is also a 120-tube Greens economiser, and an 
oil eliminator of the Harris-Anderson type is also 
fitted, which is designed to deal with quantities of 
boiler feed up to 1500 gallons of condensate per hour. 
The whole of the boiler feed is measured by a 5in. 
Lea recorder, which is designed to deal with any flow 
of from 2000 Ib. to 10,000 Tb. per hour. 


Tria Resvuvts. 

The official trials of the engines were conducted 
on behalf of the company by Messrs. Kennedy and 
Donkin, consulting engineers, of Westminster, and the 
results obtained are shown in the following table : 


Engine Engine Engine 
Item. Guarantee No. 1 No. 2 No, 3. 
Steam consumption, 
ib./pump H.P. hr. 11-62 10-63 10-84 11-15 
lnmprovement on 
guarantee, Ib 
pump H.P. hr 0-99 0-78 0-47 


of pumping, 


galls, 12 hr.. 2,750,000 2,902,400 2,901,600 2,913,900 
Average total head 180ft. 182-4 181-9 179-9 
of water 
Average speed, r.p.m. About 31 31-6 31-7 31-7 
Slip Less than 0-917% 1-26% 0-915% 
3% 
Mechanical efficiency 90°, 90 -0% 90 -4%, 89-4% 


Under the specification the small amount of steam 
used in the high-pressure and intermediate-pressure 
cylinder jackets and in the receivers is, in normal 
working, returned direct to the boilers, and it was not 
measured during the trials. A generous estimate of 
the amount of this steam is calculated to be the 
equivalent of 0-24 lb. per pump H.P. hour, so that 
even if the steam consumption figures were adjusted 
by that amount the results would be within the 
guarantee. 

Taking the figures as tabulated, the makers have 
improved upon their guarantee by an average of 
6-4 per cent. for the three engines. 

The total overall cost of the new pumping station, 
including buildings, pump pit, machinery, workshop, 
stores, office, outside connections and suction wells, 
has been about £79,100. Preliminary work was 
commenced at the end of 1923, and the engines have 
come gradually into use during the present year. 
The station was opened for general inspection on 
Wednesday, September 21st, by the Mayor of Ports- 
mouth, Councillor Frank J. Privett. 

Mr. D. Halton Thomson, Assoc. M. Inst. C.FE., 
Assoc. M.I. Mech. E., the present engineer to the water 
company, was responsible for the completion of the 
scheme, which had been commenced by his former 


chief, Mr. Herbert Ashley, M. Inst. C.E., M.1. Mech. E. 
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late engineer and general manager to the company, 
prior to his retirement. 

The pump pit and engine foundations were con- 
structed by John Mowlem and Co., Ltd., of Westmins- 
ter; the superstructure by Mr. Samuel Salter, of South- 
sea, to the designs of A. E. Cogswell and Sons, archi- 
tects, Portsmouth; the pumping machinery was 
supplied and erected by Worthington-Simpson, Ltd., 
of London and Newark ; the boiler plant was supplied 
by Messrs. T. Beeley and Son, of Hyde, Manchester ; 
the boiler setting being carried out by Messrs. Poulton 
and Son, Reading. The main outside connections 
and the sinking of the suction wells were carried out 
by the company’s own staff and workmen. 

We would express our thanks to Mr. Halton 
Thomson and to the builders of the machinery for 
assistance in the preparation of this article. 








North-East Coast Institution of 
Engineers and Shipbuilders. 


EXCERPTS FROM THE PRESIDENTIAL ADDRESS 
MAURICE 8. GIBB, C.B.E., OCTOBER 28rx, 1927. 


BY 


I orTEN wonder, when I pass the Stephenson monument 
just outside this building, how George Stephenson, who 
lived 100 years ago, namely, from 1781 to 1848, managed 
to achieve such remarkable results in railway engineering 
in so short a space of time. He did not have the assistance 
of Armstrong College, with its eminent professors, nor 
did he have the inspiring influence of this or any other 
technical institution, except perhaps towards the close of 
his active career (he became the first President of the 
Institution of Mechanical Engineers a year before his 
death). And yet his was the force that created railways 
and his the mind that developed the steam locomotive. 

To-day we have engineering colleges almost unlimited 
in number ; we have many technical institutions, research 
associations, chemical and mechanical laboratories, all 
fulfilling their purpose of training engineers and promoting 
the science and practice of engineering. But, notwith- 
standing this abundance of educational and research 
facilities, the great engineering industry—and in that I 
include shipbuilding—which changed this land from a 
comparatively poor agricultural country into a flourishing 
industrial one, which led the world in the science and 
practice of engineering—and, I think I can say, in a tech- 
nical sense is still leading the world—that industry during 
the last seven years has been passing through the worst 
depression it has ever experienced and is now struggling 
for its very existence. One large engineering concern after 
another is telling its shareholders that there is no return 
on the capital they have invested, and many smaller firms 
have had to close their doors, and yet the technical ability 
displayed is certainly no less than it was in more prosperous 
days. 

We have at our service to-day all those facilities which 
were denied to Stephenson, together with all that accumu- 
lated scientific knowledge, accumulated perhaps at a 
greater rate than the industry's ability to apply it. Are 
we utilising this mass of individual and collective effort 
to the best advantage of the engineering industry, upon 
which the very existence of this country depends ? 

It has been said that technical institutions should not 
concern themselves with commercial matters, but confine 
themselves to purely technical affairs. In our adversity, 
however, the cost of production has become a very vital 
factor which cannot be ignored by the scientist, the 
designer, or the manufacturing engineer. It is to the 
wider application of science that we look to enable the cost 
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of production to be reduced, the quality to be improved 
and the output increased. 

Although in George Stephenson's day great results were 
achieved by means of the comparatively crude methods 
and appliances then available in the engineering work- 
shops, it should be remembered that this country was then 
in a favourable position as regards the competition of 
other countries in engineering products on account of the 
big advantage received from its coalfields. That initial 
advantage is fast slipping away. It is imperative, there- 
fore, that we should utilise any advance in science that can 
in any way be of practical assistance to the industry in 
reducing the cost of production. 

The engineering industry has at present a greater 
capacity to produce than the consumers have the ability 
to buy its products. And yet, on the one hand, there are 
hundreds of thousands of people in the world wanting— 
yet unable to buy—more food, requiring more clothes and 
demanding more houses, the production of which would 
require more engineering products of one kind and another ; 
on the other hand, there are hundreds of thousands of 
men and women willing and anxious to work to produce 
these commodities who cannot find employment. 

al al . * 


It is impossible within the scope of this address even to 
mention many of the factors which make it difficult for 
the cost of production to be reduced sufficiently to suit the 
pockets of the consumers. Some of these are within the 
control of the industry and many are not. But the question 
arises, how far can the engineer with all the facilities 
which are available to-day, assisted by the financier, the 
chemist and the metallurgist, restore the fortunes of the 
industry by harnessing more of the forces of Nature, at 
such a cost that they can be used for the material benefit 
of mankind ? 

To lavish money on scientific research and intensive 
technical education will not in itself achieve very much, 
although they are important links in the chain of develop- 
ment. We have to get down to the more extensive prac 
tical application of science in the drawing-office and in 
the workshop. Much has been done in that direction with 
satisfactory results, but there remains very much more to 
be done. 

Much valuable work is now being done on the lines of 
co-operative industrial research by research associations, 
which were formed under the Government scheme of 1918. 
Some of these associations are directly connected with 
branches of the engineering industry, such as the Cast Lron 
Research Association and the Non-ferrous Metals Research 
Association. It is, however, in the application of the 
results of research to the practical work in the drawing- 
office and in the workshop where the real difficulty begins. 
Only those intimately connected with engineering works 
appreciate the difficulties to be overcome in order to apply 
science and scientific methods successfully to the everyday 
work of production. 

al * . * 


I have heard it stated that we are behind other countries 
in the application of science and scientific methods to 
industry. While I agree that there is much for us to do in 
that respect, I do not believe for one moment that we lag 
behind any other country, and I think the contention is 
supported in a practical way by the preference that is so 
often shown for British material and British products in 
many parts of the world, a preference that would be even 
more pronounced if our costs of production could be 
reduced. 

It is laboratory work and a study and appreciation of 
the temperatures of working gases and fuels, that have 
made possible the big developments that are taking place 
in the mercantile marine. The call for higher speeds and 
greater economy in fuel consumption has resulted in the 
production of steam engines to work with higher pressures 
and higher temperatures of steam than hitherto and in 






































































































510 


THE ENGINEER 





Nov. 








the development of the internal combustion engine adapted 
for marine propulsion. 

Many papers have been contributed to the Institution 
on marine internal combustion engines and on the higher 
pressure marine steam engines and boilers. I think we can 
look forward with interest to other papers in the near future 
on the rival claims of the all-oil principle versus coal for 
marine propulsion. There is, however, at least one impor- 
tant aspect of the case which deserves the attention of all 
British marine engineers, and that is the effect on the 
economics of the nation if all oil instead of coal is used in 
the mercantile marine. Coal is our principal national 
material asset and one which contributes largely both 
directly and indirectly to swell our exports. Therefore 
it is in the national interest that the utmost should be 
done to develop the engine which will use coal. 

I do not for a moment suggest that the development of 
the internal combustion marine engine should not be pushed 
with all possible vigour. Both the steam engine and the 
oil engine will be wanted in the mercantile marine for many 
years to come. From a purely narrow commercial point 
of view the marine engine builder will make what his 
customer—the shipowner—requires, and the shipowner 
will demand the engines that will give him the most value 
for his money, both as to capital cost, maintenance and 
reliability. It is the coal industry that will be most vitally 
affected if the oil engine takes the place of the steam engine. 

What the coal industry has done to investigate the 
ultimate possibilities of the coal-using steam engine for 
marine propulsion I do not know, but it appears to me 
that this is a work of vital importance, and of such impor- 
tance to the nation that it should receive attention before 
it is too late. One hundred years ago George Stephenson 
was engaged in replacing the horse for land transport by 
the coal-burning locomotive. To-day, coal has a serious 
rival in oil, not only in the mercantile marine, but in 
mechanical road transport, which is becoming a serious 
rival to transport by rail. 

But whatever may be the relative merits of coal and oil 
for transport by land and sea, the cost of production and 
the quality of the products of the engineering industry 
are of first importance to all members of this engineering 
institution. 








The Horse-power of the Sun. 


SomE curious and interesting figures regarding the sun’s 
output of energy are to be found in a paper entitled * The 
Search for the Source of Stellar Energy,” contributed by 
Dr. J. Q. Stewart to the October issue of the Journal of the 
Franklin Institute. Dr. Stewart is Assistant Professor of 
Astronomical Physics at Princeton University. The basis 
of his calculations is the so-called ** solar constant,’’ that 
is to say, the amount of solar energy impinging in unit 
time on a unit area placed perpendicularly to a sunbeam 
just outside the earth's atmosphere. By means of an 
instrument, known as a pyrheliometer, the mean value of 
this constant has been found to be 1-35 x 10° ergs per 
square centimetre per second. About 70 per cent. of this 
energy passes through to the sea level if the air is free from 
dust and clouds. Since 7-46 x 10° ergs per second are 
equal to 1 horse-power, it follows that when the sun is at 
its zenith it supplies 4,690,000 horse-power per square 
mile of illuminated territory, of which, allowing for the 
imperfect transparency of the atmosphere, about 3,000,000 
horse-power are available at the earth’s surface. The 
maximum power output of Niagara Falls is estimated at 
about 4,000,000 horse-power. On the 117 square miles 
lying within the area of the County of London, the solar 
energy received at noon on a clear day in June is therefore 
equivalent to the power of eighty-eight Niagaras. At 
noon on a clear day in December, it is about 70 per cent. 
less. There is no reason to suppose that the earth is 
specially favoured in the receipt of solar energy. On the 
assumption that the sun radiates energy equally all round 
its total output amounts to 3-79 x 10* ergs per second. 
Of this amount, the earth’s share is one part in 2200 
millions. All the planets and asteroids, together, receive 
only one part in about 230 millions. The remainder flows 
out beyond the solar system. Of the planets Jupiter receives 
the biggest share of the solar energy, with 4-5 times the 
amount intercepted by the earth. Mars gets but 12 per 
cent. of the earth’s allowance. The total energy output of 
the sun divided by the solar surface gives 6-25 x 10*° ergs 
per second per square centimetre, which is equivalent to 
nearly 75,000 horse-power per square yard. This output 
may be compared with that from a motor car engine which 
on the average develops roughly 1 horse-power per 
square inch of piston area, or only 1300 horse-power per 
square yard. Per gramme of the sun’s mass, the energy 
radiated amounts to 1-44 calories per year. 

Dealing with the source of the sun’s energy, Dr. Stewart 
shows that it is fantastic to suppose, as was once done, 
that it is produced by meteorites falling with high speed 
on all parts of the solar surface. Failing that theory, the 
source of the energy must be sought within the sun itself. 
Chemical action cannot account for it, for there is no known 
chemical process capable of liberating per gramme of 
the reacting substances the enormous amount of energy 
which the sun has emitted during its lifetime. Helm- 
holtz’s contraction theory under which the radiation is 
supposed to be kept up by a contraction in the diameter 
of the sun, amounting to about 280ft. per year, is equally 
insufficient, for it implies that the sun has been shining at 
its present rate for only “ a beggarly fifteen million years 
or so.” The radio-active transformation of matter is the 
only established phenomenon which comes anywhere 
near in its intensity to agreement with the figures deduced 
for the sun’s activity, but even this suggestion is open to 
a discrepancy on the low side, unless it be supposed that 
the materials in the centre of the sun’s mass are much more 
radio-active than the radio-active elements so far studied. 
Dr. Stewart seems inclined to discard the radio-active 
theory in preference for the Einsteinian view that mass 
and energy are equivalent, and that for the separate 
doctrines of the conservation of mass and of energy, we 
should substitute one prescribing the conservation of mass 
plus energy. On that basis he works out a reasonably 


possible explanation of the source from which the sun 
derives its heat. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


RAILWAY ACCIDENTS. 


Str,—I found a copy of Tuk Enerverr, dated October 4th, 
in the lounge of this fine example of modern marine architecture, 
the M.V. Alcantara, and was interested in your leading article 
on Railway Accidents, having already read the article in The 
Times, to which it refers. Unfortunately, your timely corrections 
of the impression such narrow-range commentaries may produce 
in the public only reach that circle least in need of them, and in 
common fairness to the engineering profession merit a wider 
circulation. 

Dealing with broken draw gear in carriages, as you remark, 
the resulting parting of the train would be no source of danger, 
since the two halves are brought to a stand by the automatic 
application of the brakes. Not so, however, in the case of goods 
trains where the jerks resulting from the loose link couplings 
must seriously strain the draw gear, while in case of fracture 
there is no automatic brake to check further movement of either 
half of the parted train, and particularly that separated from 
the engine. Disasters have frequently resulted, and will be 
repeated until the obvious remedy of close coupling and con- 
tinuous brakes is adopted. 

The question of derailments is one of greater technical interest, 
because satisfactory explanations of such occurrences as those 
of the Cornish Riviera express on August 10th, followed by the 
Sevenoaks disaster on August 24th, are not always forthcoming, 
and this fact is apt to create a sense of insecurity in the public, 
which will not be allayed by statistics of their relative import- 
ance. Thorough investigation is therefore desirable, and without 
as much knowledge as can be had of all the circumstances 
comment may be misdirected. Nevertheless, there are aspects 
which it may not be unprofitable to discuss, and I find I must 
join issue with your remark, “ that the engine was in good con- 
dition is shown by it having proceeded to Swindon under its 
own steam.” Such a feat, in fact, only demonstrates that the 
same combination of circumstances (for derailments of this 
nature are almost invariably due to such) did not recur. Your 
line of argument is tempting but fallacious, and was dealt with 
in a paper I read at a meeting of the South American Branch 
of the Institute of Locomotive Engineers held in Buenos Aires 
in June last. 

It may be asked why should it be necessary to “ assume 
that the subsoil of the track was affected. If there were bad 
enough slacks to account for the derailment of an engine in 
perfect condition, such must have been so obvious as to leave 
little room for assumptions. 

Referring to the Sevenoaks case, I interpret your comment 
that the causes were not “‘ Accidents of mechanism” to mean 
that the track and not the engine was to blame. One is accus- 
tomed to think of English railway tracks as the best thing of its 
kind engineers can produce, and yet it would be too much to 
expect from human nature that lapses from the high standard 
generally ruling will not sometimes occur, A great deal of the 
unsurpassed safety of English railways is due to measures taken 
to anticipate the unexpected. 

Now in the class of derailment under consideration the ability 
of the vehicle to compensate track irregularities by flexibility 
of springing is a means whereby the unexpected can be antici- 
pated. Is everything that can be done done in this respect by 
English railway engineers, or has the general excellence of track 
conditions been responsible for the omission to adopt what is 
considered indispensable by locomotive engineers who in other 
parts of the world have to meet less favourable conditions ? 
I refer to spring compensation, which, I believe, is still the exeep- 
tion rather than the rule in England. 

In the paper referred to above it will be noted that in reviewing 
derailments over a period of twenty years those occurring with 
engines and carriages were considered too infrequent to merit 
more than a passing comment, and this on tracks much inferior 
to those of England, both in point of view of general layout and 
maintenance. It seems a different record would have to be 
faced if we attempted to run engines without spring compensa- 
tion ! 

The underlying cause of such derailments is disturbed load 
distribution brought about by various means. and where heavy 
axle loads and confined spaces limit flexibility in the springs 
themselves, linking them up in groups by means of compensating 
levers is a valuable asset in correcting such disturbances. 

P. SEDGFIELD. 

Central Uruguay Railway, Montevideo, October 22nd. 


RECENT BRITISH LOCOMOTIVES. 


Sir,—Your issue of the 28th inst. contains a letter from 
Mr. C. R. King which contains a lot of interesting matter, but 
he evades proving that a compound can indicate the high M.E.P. 
that he claims ; he produces the same cards that I referred to 
in my letter published in Tae Enorveer of the 7th inst., and if 
they be sealed up it will be found that the H.P. engine is only 
responsible for 23} per cent. of the total horse-power or for 30 per 
cent. of the L.P. horse-power. This is surely a hopeless division 
of power and can in no way be termed balanced piston loads. 
It also shows that if the L.P. engine be treated as a low-pressure 
simple the compound arrangement using the same weight of 
steam at a higher pressure in this case only shows a 30 per cent. 
increase of power instead of the 50 per cent. or 60 per cent. 
claimed by Mr. King. Also his comparison of these compound 
cards with those of a simple in full gear is most misleading, as 
he refers his combined M.E.P. to the H.P. cylinder, and, of 
course, the cylinder volume of a simple is much more nearly 
comparable with the L.P. cylinder volume of a compound. If 
the simple be correctly compared with the above cards some- 
where about 40 per cent. cut-off would give the same equivalent 
M.E.P., or, in other words, the same horse-power. 

I am afraid that, in spite of Mr. King’s continental examples, 
he is not convincing as regards the late cut-off method of driving 
simple engines. This explanation of the alleged inefficiency of the 
short cut-off are not at all consistent. He first says it is due to 
excessive compression and later endeavours to prove that even 
with the compression removed it is just as bad owing to unpro- 
pitious crank angles ; at high speeds these Diesel-like diagrams 
are very useful in balancing the reciprocating inertia forces, 
If, and it is chiefly at high speeds that short cut-offs are used. 
the small crank angle during admission caused loss the mech- 
anical efficiency of the machine would show it, and it does not. 





Concerning the so-called excessive negative work, it is difficult 





to see the theoretical reason for this. It can be easily shown 
that in a cylinder with clearance space the most efficient arrange - 
ment thermally is when the compression is brought up to admis- 
sion pressure ; but this is the important point: it must be true 
compression ; the exhaust should be perfectly free up to the point 
the valve closes, slight back pressure due to bad piping, valve 
gear or small blast nozzle will certainly very definitely limit the 
cut-off, and it would seem that Mr. King’s experience has been 
very largely with locomotives with these faults. Indicator 
eards of engines drifting without steam have no bearing on the 
matter at all. In practice, as regards this country, it would seem 
that in all cases where the engine has been properly arranged 
to work with short cut-off there has been an ,unmistakeable gain 
in so doing. In this connection I would point out that the 
P.L.M. superheated simple 4—6—2's had the boiler pressure raised 
from 170 Ib. per square inch to 200 Ib, per square inch in the later 
batches. Why should this be if they always ran with a partly 
closed regulator ? 

Mr. King sneers at existing text-books on steam. Will he be 
good enough to set out in what way the present theories should 
be modified ? After all, they are based on sound physical laws. 
If we follow Mr. King’s deductions logically they will lead us to 
the conclusion that the Carnot cyele would be hopelessly ineffi- 
cient ; further comment is not needed. 

Mr. Riekie’s letter of the 10th inst. makes several inte*esting 
suggestions, but while I agree that his original scheme of large 
H.P. cylinders and a small cylinder ratio as actually tried in 
India offers distinct possibilities, hia later one is in effect the 
normal compound with very large cylinders, and great difficulty 
would be found in steaming them ; also the single L.P. cylinder 
would make a very unsteady engine, and, with all respect to 
Mr. Riekie, loose excentrics are nasty things. 


Cookham Dean, October 28th. Cc. M. Kemer. 


Sre,—I have read Mr. Keiller’s letter in your issue of October 
2ist with much interest and was surprised to learn therefrom 
that a simple engine can obtain vastly greater evaporation from 
a given boiler under certain conditions than that of a compound. 
Provided the boilers are properly designed for their respective 
duties, I would take the boiler for the compound to be the better 
for steam evaporative capacity and efficiency, for comparative 
demand in service, against that for a simple engine. 

It is surprising to find main line simple engines of latest pro- 
duction whose boilers have a net flueway area through the tubes 
of less than 10 per cent. of their grate area ; a ridiculously low 
figure which will be rarely found for any type of main line engine. 
The restriction of steam space above working water level is 
another frequent fault, causing greater humidity of boiler steam 
and thereby reducing the efficiency of the superheater in the 
carrying over of water to the elements, with injury to the element 
ends in its train. 

The mention of these two points alone in boiler design is to 
show that no matter how well designed the cylinders and valves, 
&c., may be, and also the valve gear for the economical distri- 
bution of steam, little advantage will be gained. No locomotive, 
however, has ever been spoiled by having too good a boiler. 

Improvement in one aspect of design can be nullified by an 
imperfection in another, which is probably contributable in 
part to the reason why the overall thermal efficiency figure 
remains low, in spite of all the additional patent accessories 
showing so much economy in their individual functions. With 
higher boiler pressures and superheats it is to the heat content 
of the steam that more attention should be given, with the object 
of extracting the maximum possible work before it is finally 
exhausted to the atmosphere, and I think the compound prin- 
ciple has much to recommend it for this purpose. It is quite 
possible to design a compound expansion locomotive to give high 
efficiency at high speeds, superior to that of the simple engine, 
which has evidently been proved a paying proposition by con- 
tinental engineers, re construction and maintenance costs. 

It is no argument against the compound locomotive that is 
designed for high-speed service to maintain that it is not effi- 
ciently flexible for goods and coal train haulage. Freight engines, 
tank engines, and banking engines all stand for the service to 
which they were designed. Let the compound locomotive earn 
the merits of its own service, which it can and will do in this 
country, given careful design and intelligent handling. 

October 31st. M.I. Mecu. FE. 


TARIFFS FOR ELECTRICITY. 


Srr,—In the current issue of Engineering there is a quotation 
from your columns that is very commonly used but is not in 
accordance with fact. It refers to electricity tariffs, and puts 
them in an unfair position. At the same time let me say that 
nobody has more strongly condemned the absurd and unfair 
tariffs that are in common use than I have. There is only one 
fair analysis of the costs of electricity. It was devised by me, 
and has been adopted by the Electricity Commissioners. This 
analysis automatically provides the only strictly fair tariff. The 
consumer does not buy his electricity over the counter but direct 
from the maker, and at the same time he buys service, which 
can be supplied only at the time, and for which he must also be 
prepared to pay. 

If the cheese buyer went to the dairy farmer and asked for 
a ton of cheese he would be told that he could not have it; the 
supplies were already ordered, but if he were willing to accept 
a hundredweight a week for twenty weeks they would arrange 
to prepare it. But as far as the mere cheese is concerned its 
production entails what may justly be termed “standing 
charges,”’ which are recovered from the wholesale price charged 
to the dealer or shopkeeper. The electricity customer deals 
direct and must pay those charges. That fact does not, however, 
justify the use of absurd and unfair tariffs, which in many cases 
make the lighting customer pay for the losses incurred by selling 
below cost for cooking and heating. It is a simple fact to say 
that the introduction of false works costs instead of the correct 
ones has, by discouraging the original consumer (i.e., lighting) 
been the principal factor in the slow progress of electricity supply. 

Ernest G. PINK, 

Blackheath, S.E. 3, November Ist. 








Tue Instirution of CuemicaL Exorverrs.—The annual 
reception and conversazione of the Institution of Chemical 
Engineers was held at the New Princes’ Galleries, Piccadilly, 
W. 1, on Wednesday last. A numerous gathering of members and 
ests was received by the President, Sir Alexander Gibb, and 

y Gibb. The occasion coincided with the forty-fourth annual 
exhibition of the Royal Institute of Oil Painters. A musical 
entertainment was provided by the Kensington Singers and by 
Mr. Bernard Shore on the viola, The evening was, in every way, 
& success, 
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Railway Matters. 


During the week ended October 20th, 30,299 tons of 
coal were shipped at the L.N.E.R. Grimsby Docks. This 
is the largest tonnage handled for three years. 

Ir is reported that Sir Henry Thornton, chairman and 
president of the Canadian National Railways, has been 
invited to investigate the present condition of the railways 
of Mexico. 

THE coroner's inquest on the Sevenoaks railway accident 


of August 24th was not completed last week. It was 
resumed on Wednesday. The jury held that the cause of 
the derailment was not disclosed by the evidence. It was 


recommended that the River class of engine should not be 
used for fast traffic over that section of the line owing to 
its rolling tendencies. 


In answering a statement that for railway companies 
to deliver goods on the day following collection is the 
exception rather than the rule, Mr. A. W. Arthurton, of 
the Railway Information Bureau, has written to the Press 
to say that, as a matter of fact, about 80 per cent. of the 
general merchandise handed to the railways one day is 
delivered the tollowing day at places 100 to 200 miles or 
more distant. 

Tue Southern Railway Company has received 550 sug- 
gestions from the members of the staff as to a variety of 
subjects that might lead to better working of the railway. 
Several of these suggestions have been adopted, either 
wholly or in part, and rewards given in respect of them. 
But, as Sir Herbert Walker says in a recent message, 
‘quite apart from the value of the suggestions, I am 














particularly pleased with the evident desire of so many 
of the staff to render every assistance in their power to | 
make this railway as highly efficient as possible.” 


In Tue Encrneer of October 14th appeared a letter 
from a correspondent suggesting that the use of the light | 
motor coach trains for passengers should be extended to | 
goods trains, and that wagons of a capacity of 2 tons be | 
employed. We would, in reply, point out that the use of 
smaller wagons would necessitate transhipment at the | 
main line junctions and any saving in wagon haulage | 
would be negatived. Moreover, goods trains necessitate | 
shunting, and the two trainmen that suffice for a passenger | 
motor train might not be sufficient when shunting has | 
to be done. 


Notes and Memoranda. 


AccorRDINnG to the Standard Oil Bulletin the oil produced 
at Seal Beach, California, is valued at 90 cents a barrel. 


_ One of the California power companies is now transmit- 
ting power to distances as great as 500 miles, and there 
are at least two transmitting at a pressure of 220,000 volts. 


Ir is estimated that Norway’s total reserves in titani- 
ferous iron ore amount to 20-25 million tons. The largest 
deposits are at Lofoten, on the Versteraalen Islands and 
near Solnordal. 


Ir is estimated that the reserves of iron ore in the 
Kertch Peninsula, South Russia, amount to two thousand 
million tons. It is said that the ore can be delivered to 
the local blast-furnaces for Is. a ton. 


Ir is claimed that two hydraulic turbines installed in 
the Melones power-house on the Stanislaus River, Calli- 
fornia, have an efficiency of 94 per cent. at heads ranging 
from 160ft. to 220ft. They are of the single-runner vertical 
Francis type, and have an output of 17,000 H.P. each. 


Ir has been. decided to extend the electricity supply 
from Durban, South Africa, to the Kloof District, by 
stepping up the present voltage of 6600 volts to 11,000 
volts and then reducing to 2750 volts. The main trans- 
formers will be of 250 kVA each, and the local transformers, 
for supplying at 220-440 volts, of from 10 to 20 kVA. 


Tue Soviet Government has, according to the British- 
Russian Gazette, found it desirable to engage the services 
of foreign experts. On June Ist of this year 211 foreign 
experts were at work in Russian industries, mostly in the 
metallurgical, electro-technical and chemical industries. 
It is proposed to engage a further 137 foreign experts as 
advisers to the U.S.S.R., in various branches of industry. 


In order to expedite the laying of a 36in. water main in 
California it was placed in the trench in 150ft. lengths. 
The pipe, of the lock-bar type, was delivered in 30ft. lengths 
and five lengths were riveted together on the ground. Two 
cranes on caterpillar tracks then lowered the length into 
the trench. Each unit weighed about 18 tons. The 
scheme naturally greatly reduced the amount of excava- 
tion necessary to allow riveting in the trench. 

A CORRESPONDENT of the Federation of British Indus- 
tries in Brazil draws attention to the fact that a virtual 
monopoly is being created in that market by United States 


THE subject of Brunel's timber viaducts on the Falmouth 
branch was dealt with in an article in a recent issue of the 
Great Western Railway Magazine. There were originally 
eight such structures, of which Penwithers, Pascoe and 
Penryn have been replaced by double-line embankments. 
A masonry viaduct of three spans of 64ft. each has just 
been substituted for that at Perran. Ponsanooth viaduct 
It is a timber structure of | 
eleven spans anda total length of 650ft., and will be replaced 
At the 
highest point the rail level will be 138ft. above ground 


is now to be taken in hand. 
by a stone viaduct of nine spans, each of 64ft. 


level. 


suppliers of wireless goods. British firms, he states, do 
not appear to be making any serious attempt to compete 
| with the Americans, and there is a danger that the latter 
will gain the complete mastery. It is complained that 
purchasers of British sets cannot buy renewals and 
accessories locally. 

THe methods of mining in Siberia are, according to 
Mr. E. Watson, very primitive as compared with present- 
day British practice, and since the revolution nothing 
has been done by the various British companies ; but the 
wealth of minerals is enormous, possibly greater than in 
any other part of the world, and under a stable govern- 
| ment the future prospects for the younger mining men of 





Miscellanea. 


THE tram service at Stockton-on-Tees is to be scrapped 
in favour of motor omnibuses, 


A LEaD mine has been discovered at Paihwashan, 
Tayushihtsun, in the Yunnan province of China. 


THe Low Main seam has been found at Lord London. 
derry’s new pit, Seaham Harbour, at a depth of 1718ft. 


Ir has been decided to develop the water power of the 
St. Mary’s River, Canada. It is estimated that 10,000 
_~ cama can be obtained at a capital cost of 1,867,105 

ollars. 


Work has been started on boring the Bridge River 
power tunnel of the British Columbia Electric Railway 
Company. It will be 24 miles long and is to be finished by 
August, 1930. 


Two furnaces have been rekindled at the Ayresome Iron - 
works of Gjers, Mills and Co., Ltd., of Middlesbrough, one 
on ferro-silicon and the other on the production of hematite 
iron. Blast-furnaces in operation in the North-East Coast 
area now number forty-one. 


On account of the accumulation of stocks of pig iron at 
the Newcastle (Transvaal) Ironworks, it has been decided 
to blow down the furnaces temporarily. It is expected, 
however, that they may be blown in again early in the 
New Year with the prospect of continuous employment. 


THE rail mill at the Sydney steel plant, Nova Scotia, has 
begun the rolling of 8000 tons of rails for India. Recently 
the mill has been improved in a number of ways in the 
belief that the coming winter will be the busiest since war 
days, with steadier employment for the 2300 hands at 
present on the pay-roll. 

TENDERS have been called by the Maine State Highway 

Commission under an arrangement with the New Bruns- 
wick Provincial Department of Public Works for construc- 
tion of the Forest City International Bridge in reinforced 
concrete between Forest City, Washington County, Maine, 
and Forest City, York County, N.B. 
A NEW seam, 4ft. thick, was reached by the Shipley 
Colliery Company, at Heanor, on October 17th, at a 
depth of 460 yards. Work will be found for 800 men, 
with a prospect of a two to three thousand tons daily 
output. The shaft was, says the Iron and Coal Trades 
Review, sunk in the record time of nine months. 


In connection with a boring programme to be carried 
out in various parts of Argentina, tenders will shortly be 
invited by the Ministry of Agriculture (Department of 
Mines) for the construction of a series of deep wells. It 
is proposed to spend a preliminary sum of 5,000,000 pesos 
say, £425,000—3,500,00 on material and equipment and 
1,500,000 on boring operations. During the next ten 
years 2,000,000 pesos will be spent annually on the work, 
should the programme be finally approved by Congress. 
Tue Home Office regulations with regard to protection 
against poisoning in the use of lead paints have been 
published, and came into force on October Ist. They 




































Ow page 500 of our issue of May 6th we intimated that 
Sir William Hoy, the general manager of the South African 


Government Railways, was, on his retirement, to be the | “7° well worth consideration. 


England, in that great country, up to now so little explored, 


chairman of the new Rhodesian Railway Commission, 


In commenting on the explosion of a water-tube boiler 


that position to be meanwhile filled by Mr. E. H. Hiley. 
In the House of Assembly last week the Minister of Rail- 
ways for South Africa announced that Sir William retires 


on November llth, and that, in recognition of his great 


services to the Union railways, it was proposed to make 
There are no finer State railways 
in the world than those in South Africa, and that excellence 
has been brought about mainly by the efforts of the retiring 


him a gratuity of £7500. 


general manager. The new manager is to be Mr. J. R. 
More, the present assistant general manager. 


In this column on October 21st we quoted some remarks 
of Sir William Joynson Hicks on the proposed powers to 


railway companies to run motor vehicles on the roads. 


The observations in question rather suggested that the 


main roads should first be widened, and Sir William's 
views could not therefore be considered as encouraging 
to the railways. It is therefore gratifying to find that 
Colonel Ashley—who, it is important to remember, is the 
Minister of Transport 


said at the opening of the new | 
road at Newcastle on October 27th that there ought to | 


on board a cargo steamer, the Engineer Surveyor-in-Chief, 
Board of Trade, says :—‘‘ This case illustrates the diffi- 
culties which are experienced in working water-tube 
boilers on board a cargo vessel in the general carrying trade. 
It is necessary with such boilers to use fresh feed water, 
free from those scale-forming impurities which are to be 
found even in town supplies, and in the type of vessel 
described such a pure feed supply cannot be obtained. 
Experience in working such boilers is also not often 
possessed by the engineer officers in such ships. The use 
of impure fresh and sometimes even of sea water resulted 
in this case in constant trouble with the tubes, so that the 
supply of nipples intended for plugging holes from which 
defective tubes had been removed was exhausted, and 
those supplied by foreign makers proved to be, in one 
instance, defective. The water-tube boilers have now been 
replaced by boilers of the ordinary cylindrical marine 
type.” 

In the course of a lecture on “ High Temperature Heat 
Insulation,”’ read before the Institute of Marine Engineers, 


provide that lead paint shall not be rubbed down or scraped 
by a dry process, except in the case of iron and steel work. 
Employers are required to give each person employed by 
them in or in connection with the painting of buildings, a 
copy of a prescribed leaflet containing special health in- 
structions as to the use of paint. Part LI. of the regula- 
tions sets out the duties of persons employed regarding 
the wearing of overalls and the washing of hands before 
meals and on leaving the premises. 

Tue High Commissioner for the Province and City of 
Naples has ordered the commencement of work for the 
laying-out of the port of Capri, a small island on the south 
side of the Bay of Naples. The new construction will 
consist mainly of two moles, one 400 m. and the other 
800 m. long. The cost is estimated at 3,000,000 lire 
£33,700. The determination to improve the access to 
Capri is owing to the great increase in the number of 
visitors, now exceeding 45,000 annually, many of whom 
suffer from sea sickness when making the 20-mile passage 
from Naples. The High Commissioner has also inspected 
a site for a military arsenal to be constructed at a cost of 
1,450,000 lire—£16,290. 

In connection with the Peruvian Government's deter 







































Mr. F. C. Timpson gave the following description of the 
process of manufacturing “ Glass Silk *’:—The glass is 
brought to a molten state in a gas-fired furnace, the bottom 
of which is perforated. Drops of molten glass are allowed 
to fall on to a revolving drum or drums. The glass beads 
strike the surface of the drum and are drawn out into a 
very fine fibre. When the glass fibre has accumulated on 
the drum to a sufficient depth it is cut spirally and the 
resulting product is a series of glass fibres equal in length 
to the circumference of the drum. It is usually applied 
in this form by making a close mesh wire netting sleeve 
of sufficiently greater diameter than the pipe or cylinder 
to be insulated to give the requisite thickness of insulation, 
and packing the loose material into this sleeve. The outer 
surface is afterwards treated with a hard setting com- 
position to protect the insulation and to give a finished 
appearance to the work. 


be no antagonism between road and railway. Both means 
of transport were essential for this country. In due course, 
the nation would have to face some scheme of co-operation 
between railway and road transport. It would be no easy 
scheme, but he did not fear but that one would be evolved 
whereby the railways would receive their just due and | 
the roads be utilised so that there would be no waste and 
no overlapping as at present. 


Tue report of the London and Home Counties Traffic 
Advisory Committee, supplementing the reports of that 
body on transit facilities in North, North-East and South- 
East London—see THe Enorveer of December 10th and 
March 11th last—has now been issued as Stationery Office 
publication 55-124, price 4d. The main recommendations | 
are as anticipated on page 369 of our issue of September 
30th. Readers of this column will be interested to hear 
that Sir Herbert Walker, the general manager of the 
Southern Railway and a member of the Committee, said: | VERTICAL refraction is always expected and allowed 
“I am not able to sign this report because the main | for in surveying observations. Horizontal refraction is 
line railway companies and the Metropolitan Railway | not so common, but one of the outstanding instances of 
Company, whose interests may be seriously involved if | lateral bending of light, noticed by officers of the Canadian 
the report is given effect to, have not been consulted, and | Geodetic Survey, was met with when locating points along 
as their representative I am of opinion that they should | the lower St. Lawrence River. Here it was found that 
be lett with an entirely free hand to take what steps they | the lines across the river were apparently straight but 
may consider necessary to protect their interests when | that those along the shore were bowed toward the river. 
they become aware of the varying recommendations con- | After many tests it was ascertained that this was caused 
tained in the report.” As some explanation of this attitude | by the fact that under certain conditions the air over t he 
may be necessary, we would say that the Metropolitan | water was warmer, and therefore of a different density, 
in 1925 carried 105 million passengers, of whom 23 | at night when the observations were made, than that over 
millions were workmen, and in 1926 there were 90} million | the land, which fact caused the beam of light to be bowed 
passengers, of whom 20} millions were workmen. The toward the river and back to the instrument. Last season 
main line companies include the Southern, which has the | 1 surveying lines along the Skeena River in British 
busy stations of Cannon-street, London Bridge, Charing | Columbia the phenomenon was noticed again, but in this 
Cross, Waterloo and Victoria; the London and North- | case a high cliff facing south and heated by the sun, raised 
Eastern, which has Liverpool-street and Fenchurch-street ; | the temperature of the air in its immediate vicinity and 
and the London, Midland and Scottish, with the Tilbury | caused the rays to be bent toward itself, thus reversing 
| the conditions found along the lower St. Lawrence River. 


line and Broad-street. 


mination to improve the lighthouse service along the 
Peruvian coast, the construction of a number of additional 
lighthouses, including those at Macaba, Santa Rosa and 
Foca, has been decided upon. The lights will be automatic 
and visible at a distance of 12 to 20 miles. The equipment 
contracts are in the hands of the Compania Administradora 
del Guano. This department has long been in charge of 
all lights on the coast owing to the fact that most of the 
islands on which lighthouses have been erected are guano- 
producers. Within the past seven years ten or twelve 
lights have been erected. In order to cover charges, light- 
dues for vessels have been readjusted, and a similar policy, 
it is expected, will be continued, inward freight-rates being 
also possibly raised. 


Contracts have been concluded for works at the port 
of Paita, which is considered the best harbour in Northern 
Peru excepting Chimbote. Paita is a regular port of call 
for mail steamers between Valparaiso and Panama, and 
is connected with the departmental capital of Piura by 
a railway 60 miles long. It likewise serves as the Pacific 
terminus for the railway across the Andes to Puerto Limon. 
The bay, which is almost completely sheltered from 
southerly winds and the heavy swells (bravezas) which 
characterise practically all other Peruvian ports, can 
carry on shipping operations the whole year round. The 
daily capacity of the port, at present 350 tons, will shortly 
be enlarged, and arrangements have been made with the 
local petroleum company, which has a 500-ton tank, to 
supply bunker-oil for the use of ships by means of a pipe 

line. The main pier, an iron structure, 320ft. long and 
28 - 8ft. wide, widens out at the head to 57-6ft. The present 
handling equipment, a 10-ton and two 5-ton steam cranes, 
will be augmented by an electrical installation. Additional 
handling apparatus is contemplated for @ wooden pier 
used as a landing place for small craft. The new arrange- 
ments will greatly facilitate the movement of freight 





between this pier and the Customs House. 
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Road and Rail. 


1927. 


Wuen Mr. Crosbie Trench accepted the pre- 
sidency of the Institution of Civil Engineers in 
lieu of the senior Vice-president, Sir Archibald 
Denny—whose health, to the great regret of every- 
one, made it impossible for him to accept an office 
which involves so much labour—it was certain 
that the presidential address of the great Institu- 
tion would this year deal with problems of trans- 
port. That anticipation was realised when Mr. 
Trench took the chair on Tuesday last. At a 
moment when transport by road and rail is occupy- 
ing so much public attention, it is a matter for 
satisfaction that it should have been handled by an 
engineer of such long experience as the President. 
The reader will find in the address but little 
critical analysis of vexed problems, for it is an un- 
written law of presidential addresses—which are not 
subject to discussion—that they shall not express 
personal views upon controversial subjects. For 
the most part therefore Mr. Trench limited his 
observations to a concise history of transport in 
this country, and it remains for those who are 
interested to draw their own deductions from the 
facts laid before them. 

In that section of the address which deals with 
railways Mr. Trench speaks with ripe experience, 
and as his rapid survey is unfolded before us, it is 
impossible not to feel pride in the progress which 
this country has made and satisfaction with the 
prevision w hich the e ngineers and managers of our 
great lines display. Criticism is as frequently 
directed against the good as against the bad. In 
Great Britain we have a standard of railway con- 
struction, maintenance and operation which has 
no equal in other countries. Foreigners who use 
our lines are loud in their praises, and our own people 
admit that they themselves travel with a degree of 
cleanliness, personal comfort and assurance of 
safety which they cannot find elsewhere. But 
these merits do not save our railways from severe 
attacks. The public does not weigh them in the 
balance against other railways. The counterpoise 
is an ideal which moves ever upwards year by year. 
The good musician who plays a false note, the 





great author who is guilty of a solecism, the 











mathematician who makes a blunder, is censured, 
whilst the faults of lesser men go by unnoticed. 


So it is with our railways. Any little departure 
from their high standard of excellence, a departure 


which would be unobservable under worse con- 
ditions, is at once seized upon for censure and 
complaint. It is when a general conspectus, 


such as that contained in Mr. Trench’s address, 
is laid before us that we see how little cause there 
is for grumbling and how much cause for real pride 
and satisfaction. Railways are, let it be remem- 
bered, but a century old. They were begun at a 
time when mechanical engineering as we now know 
it was in its infancy and when the rate of develop- 
ment was slower than it is in these days. But when, 
with Mr. Trench, we look back upon the stages of 
progress, when we contrast the conditions of only 
thirty years or so ago with those that obtain 
to-day, when we think of the dislocation caused by 
the war, and the reorganisation which the Geddes 
scheme caused, we must admit that the railway 
systems of this country, despite shortcomings, 
merit the praise which we ourselves withhold, but 
which other nations give. A favourite subject for 
censure is the attitude of the railways towards 
road eompetition. The railways cannot compete 
with motor transport in certain districts. They 
are accused of supineness and retort that the motor 
vehicles enjoy, at the public expense, the use of 
highways, whilst the railways must build, main- 
tain, fence, and signal their own roads. The rail- 
ways have spent, says Mr. Trench, about 1200 
million pounds upon the purchase of lands and the 
construction of works; the road vehicle gets its 
track free of cost; the railways spend about 
13 million pounds per annum in maintaining their 
tracks, whilst the greater part of the cost of main- 
taining the roads is met by the rates—to which the 
railways are heavy contributors; the roads are 
signalled by the police, the railways are obliged 
to provide an elaborate system. These differences 
appear to show that “undue favour” is being 
accorded to the competitor of the railways. The 
same argument has been used by the tramways in 
their competition with motor omnibuses. The same 
argument has been used time out of mind with every 
established method which found itself rivalled by 
a new. But such things are inevitable, and we 
suggest that it would be worse than folly to try to 
hamper the development of a new method in order 
to foster the supposed rights of an old. Progress 
knows no equity, and any attempt to curb it out 
of respect to vested interests is in the long run’ 
disastrous. It must have its way. In the case of 
tramways, it means, in time, their complete super- 
session ; in the case of railways, it means either 
the surrender of some routes and some traffic to 
competing road companies or the working of the 
routes by the railways themselves. The coming of 
the railways meant, in this country, the passing of 
the canal era. The coming of road transport may 
in some yet far distant day mean the supersession 
of the railways, just as in a still more remote time 
air traffic, with no highways to support, may 
relegate the motor vehicle to minor or special 
services. To tax the omnibuses in order to save 
the trams would be a futile policy against the 
general interest ; to tax road transport to enable 
the railways to compete with it would be equally 
foolish. What we want is the cheapest possible 
and most convenient form of transport, and if 
that can be given by the road or the air, then we 
can see no way but that the railways must face it. 
As Mr. Trench very properly says: ‘“‘ The com- 
merce of the country demands and deserves the 
best transport service which can be given, and the 
virtual monopoly hitherto enjoyed by the railways 
being now at an end, all they are entitled to ask 
for is that no undue favours should be afforded 
to their strongest competitor.’ Mr. Trench 
believes that a petrol tax for the upkeep of the 
roads, which would relieve the railways of some of 
the burden of the rates, would establish the equity 
which is now lacking, and “it would enable the 
trader and the traveller to judge more accurately 
than he can now do whether the rail or the road 
vehicle is the more economical, and it would 
remove from the State the reproach of favouring 
one form of transport at the expense of another. 
Both are necessary for the well-being of the nation, 
and all that either is entitled to ask for is “ a fair 
field and no favour.” That is stoutly put as 
becomes a great engineer. For ourselves we do not 
think the railways have much to fear from road 
competition, for, after all, it can but attack a small 
portion of their heritage ; and whilst we heartily 
agree that a more equitable form of road taxation 
is needed, we doubt not a little if it will do much to 
check the inroads which road transport can make 
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on rail transport when the railways take steps to 
meet a form of competition which they had not 
anticipated. 
The problems of material progress are the proper 
province of the engineer, but, more and more, 
thinking men are beginning to ask if progress and 
civilisation are one and the same thing. Mr. Trench 
shares these suspicions, and in the end of his 
address he warned engineers against “‘ claiming too 
much.’ That we are any more civilised than our 
. forebears seems to him open to doubt. ‘“‘ We have 
no poets, sculptors, orators or philosophers greater 
than those of Ancient Greece and Rome, and as 
great men are not produced where they are not 
appreciated, it seems fair to assume that on the 
average we are not superior to the ancients in 
culture or in our appreciation of great and noble 
works and deeds.” Yet he will not have us take 
a despondent view. “ For the individual the path 
of progress is always open. We have each our 
work to do, and if we set before ourselves worthy 
ideals and strive unceasingly for their attain- 
ment, surely the sum of all that effort must in the 
long run redound to the well-being of our fellow- 
men and the honour of our great profession.”’ 


The Use of Higher Steam Pressures. 


THE paper on “ Higher Steam Pressures and 
their Application to the Steam Turbine,” read last 
night—November 3rd—by Messrs. A. H. Law and 
J. P. Chittenden before the Institution of Electrical 
Engineers, is of a nature to provide food for reflec- 
tion. It is not that the ideas of the authors as to 
the gains to be expected from increased steam 
pressures conflict with those held by other com- 
petent engineers. Nor does one find any opinions 
expressed which are likely to evoke very strong 
controversy. The importance of the paper lies 
rather in the fact that it presents a documented 
review of what has already been accomplished in 
connection with the commercial development of 
high-pressure steam plants, and therefore enables 
a comparison to be made between the progress in 
this and other countries. As is well known, the 
first step in the recent movement towards higher 
pressures in central station work was the adoption 
of a boiler pressure of 475 lb. per square inch at the 
North Tees station some ten years ago. A lead 
was thus established for British power station 
engineering, as creditable to the enterprise of the 
engineers who ordered the equipment, as to the 
boilermakers and turbine builders who manu- 
factured it. The example of progress thus set was 
unfortunately not followed. Instead of proceeding 
further along the path towards higher pressures, 
along which North Tees could be but a milestone, 
no station subsequently put up in England even 
dared as far, and North Tees still stands to-day as 
the highest existing development of British power 
station practice in respect of the use of steam pres- 
sure. Lack of enterprise at home allowed the 
prestige of leading to pass to foreign power stations, 
and the orders and experience to foreign manu- 
facturers. While pressure at the turbine stop 
valve has not exceeded 450 Ib. in an English station, 
Messrs. Law and Chittenden tabulate twelve 
different stations abroad where stop valve pres- 
sures of 550 lb. to 600 Ib. are in use. There are no 
less than twenty-two turbines now operating or 
shortly to go into service at these pressures, with 
the enormous aggregate capacity of 1,359,600 
kilowatts. The average size of the individual 
machines is thus very large, and there are indeed 
only two in the list with a rated capacity of less 
than 40,000 kilowatts. No more striking proof 
could be given of the commercial practicability of 
using steam at pressures considerably greater than 
the highest in this country, or of constructing 
machines of the largest size to operate satisfactorily 
at such pressures. That some of our turbine 
makers at least are equal to the task is shown by 
the fact that one of the machines in question, 
namely, a 50,000 kW set for 550 Ib. stop valve 
pressure was designed and built in this country 
by C. A. Parsons and Co., Ltd. 

But it must not be imagined that progress abroad 
has stopped at the pressures we have mentioned. 
The authors of the paper list four machines for 
between 600 lb. and 1000 lb. stop valve pressure. 
These have an aggregate capacity of 11,595 kW, 
and are installed in three separate stations. For 
higher pressures still, no less than fourteen 
machines, for as many separate power plants, are 
stated to be in operation or on order. These 
machines work with stop valve pressures ranging 
from 1100 lb. to 2560 lb. per square inch and have 
a total rated capacity of 62,390 kilowatts. A con- 


interesting points. In the first place, one cannot 
fail to notice the great popularity of pressures of 
550 Ib. and 600 Ib. per square inch. It would seem 
as if pressures of this order were regarded as giving, 
at any rate for the moment, the best compromise 
between considerations of first cost, operating 
difficulty, and fuel economy. They are no longer 
looked upon as experimental in any way, but merely 
as representing good modern practice for large 
stations. It is indeed difficult to look on 1,359,600 
kilowatts of plant as being experimental. Coming 
to higher pressures, there is almost a complete 
gap after we leave the 600 Ib. plants till we get into 
pressures of four figures. Indeed, if we leave 
Langerbrugge aside, with its 9700 kW of plant, 
working with 710 lb. at the stop valves, there is 
nothing at all of any importance in this range. 
As regards this station, it may be mentioned that 
Mr. Herry’s first intention was to operate with 
something like twice the pressure finally adopted, 
and detailed plans were actually prepared for a 
1200 Ib. plant, but special circumstances dictated 
the employment of the lower pressure. Hence, 
it seems to be tacitly agreed that if, say, 600 lb. 
is to be exceeded, it is better to go in at once for 
something really high, as the difficulties will be no 
greater and the possible economies will be larger. 
For pressures exceeding 1000 lb. to the square inch, 
practice is still hardly out of the experimental 
stage, although the number of turbines built or 
on order, to which Messrs. Law and Chittenden 
refer, shows how actively development is pro- 
ceeding. Even their list of machines, however, 
does not tell the whole story with regard to pro- 
gress with extra high-pressure steam. The boiler 
question for such pressures is being attacked on the 
Continent with equal energy and many new designs 
are being built and tried. The production of 
steam above the critical pressure in drumless 
boilers and its reduction to a more useful con- 
dition by throttling and superheating, as prac- 
tised by Jacob Perkins many years ago, and revived 
in modern form by Benson, is being actively 
exploited. The principle, indeed, is being applied 
to locomotives as well as to power station practice, 
and in a few weeks a locomotive with a Benson 
boiler supplying steam to two turbines in series, 
with a heat storage drum between, will be running 
its trials. The Léffler system of steam raising is 
also being tried on a large scale on the Continent, 
and developments of it which avoid the necessity for 
a steam pump are being studied at the present 
time. There is, indeed, probably more experi- 
mental work being carried out with the object of 
discovering the best type of steam generator for 
really high pressures than is being devoted to the 
development of turbines to utilise these pressures. 


The number of plants, experimental and other- 
wise, now running with pressures exceeding 1000 Ib. 
to the inch, lends support to the view held by many 
engineers, that pressures of this order will become 
genera! in large power stations in the future. There 
is also an incidental factor in the situation which 
favours such pressures. Our large existing power 
stations with working pressures from 200 lb. to 
350 lb. per square inch are much too valuable to 
be scrapped, but they might quite easily be 
“ compounded ” by the addition of extra high- 
pressure plant which would exhaust into the present 
steam mains. Such a change would permit of a 
more efficient thermal cycle being employed with 
the minimum of alterations to the station. If this 
is going to be the course of development, as seems 
not at all unlikely, the ground lost by our con- 
servative policy with regard to more moderate 
pressures may yet be retrieved. A start, indeed, 
has already been made. Thanks to the courage and 
initiative of Mr. Thomas Roles, of Bradford, we 
shall soon have running in this country a notable 
example of a power station compounded by the 
addition of very high-pressure steam plant. Mr. 
Roles has adopted a pressure of 1100 lb. per square 
inch, and a temperature of 800 deg. Fah. at the 
stop valve, for his new installation. The boiler to 
deliver 94,000 lb. of steam per hour is being built 
by Babcock and Wilcox. The turbine, which 
will generate 2500 kW when exhausting against a 
back pressure of 210 lb. per square inch into the 
ordinary steam mains of the station, is being con- 
structed by the English Electric Company, with 
whom, appropriately enough, the authors of the 
paper are connected. In designing it, Mr. Chitten- 
den has had the benefit of the valuable experience 
gained with the smaller turbine, which he designed 
in 1924, to work at 1500 lb. pressure in conjunc- 
tion with a Benson boiler at the Rugby works of 
the company. Now that the enterprise of Mr. 
Roles and the manufacturers concerned has once 


of progress, it is sincerely to be hoped that the 
next paper read on ‘ Higher Steam Pressures ° 
will record developments in this country at least 
comparable with those of foreign engineers. 








Literature. 


History of Radio Telegraphy and Telephony. By G. G. 
Biake. London: Radio Press, Ltd. Price 25s. 
MANY wireless schemes and inventions which in the 
light of modern developments have almost, if not 
completely, been forgotten, are dealt with in this 
interesting volume on the “ History of Radio Tele- 
graphy and Telephony.”’ Although radio communica- 
tion is generally believed to have been brought about 
entirely by Senatore Marconi, who was certainly the 
first to do anything in the direction of producing a 
commercial wireless system, wireless communication 
is, of course, the outcome of the work of many indi- 
viduals. Many of the early inventions are extremely 
ingenious and well worthy of the consideration of the 
modern experimenter, who may find that in some way 
or other he can apply them to some new invention. 
Apparently it is largely the possibility of utilising old 
ideas in connection with existing or new practice that 
has led Mr. Blake to prepare this extensive and infor- 
mative volume, which throws a great deal of light on 
the work of early experimenters and on that of those 
who have made important advances within recent 

times. 

The year 1889 marked a new era in the history of 
radio telegraphy, for in that year Lodge showed how 
circuits might be tuned and he also inductively coupled 
instruments to an aerial system. The work of Sir 
Oliver Lodge had a very material influence on 
subsequent developments, but it was left to Senatore 
Marconi to show how electro-magnetic waves might 
be used to transmit messages over long distances. 
His first experiments were carried out at Bologna, 
Italy, and during the year 1896 he took out his first 
patent. It was in this country, however, that 
Marconi did his most important pioneer work. From 
the year 1896 onwards he established a series of long- 
distance records which astonished the scientific world. 

The valve did not, of course, come into existence 
until considerably later, but in view of the important 
part it now plays in radio communication a consider- 
able portion of this volume is devoted to its develop- 
ment and present-day use. The work of Fleming and 
De Forest is fully discussed and many of the most 
important valve circuits are considered. 

The prevention of interference is a matter which 
has attracted the attention of many wireless inventors, 
and Mr. Blake has done good service in giving details 
of some of the most important schemes that have been 
useful to would-be 


introduced. Nothing is more 

inventors than to have at hand a reference book that 
shows what has been invented in the past. The 
main value of the present volume seems to lie, 
in fact, in the many brief abstracts of patents 
it contains, some of which should serve to prevent 
many who have only recently begun to study 


wireless matters wasting their time and money 0. 
developing ideas that are really very old. Ignorance 
of what has already been accomplished has led many 
an enthusiastic experimenter to suppose that he has 
made some great discovery, and if Mr. Blake’s book 
does nothing beyond preventing future mistakes of 
this nature, it will serve a useful purpose. 

The volume has the merit of presenting a vast amount 
of historical information concerning wireless communi- 
cation in clear and concise form, and it should prove 
invaluable to those who wish to gain a general insight 
into the development of wireless communication 
from the time of its inception. 


M.C.E., 
Crosby 


GeorRGE HIGGINs, 
.E. London: 
Price 21s. net. 


Water Channels. By 
M. Inst. C.E., M. Am. Soe. ¢ 
Lockwood and Son. 1927. 

THE title of this book is too short to give any idea of 

its contents, but the author explains in his preface 

that it is limited to hydraulic problems met with when 
designing channels for the conveyance of water, and 
that his aim is to furnish—graphically, where possible 

-information which will enable the designer to choose 

the most suitable form and slope for given conditions 

and to ascertain the best way of effecting changes of 
cross section. In these respects the combination of 
text and graphs is quite effective, the author having 
taken into consideration recent investigations by 
Parker, King, Hoult, Robertson, and others. Bazin’s 
formula is adopted as the main basis of design, but 
curves for approximate values of n are introduced in 
some cases. The diagrams are large enough and clear 
enough for their purpose. The sixteen plates, some 
folding, furnish values of C ; of velocities read directly 
from the graph; relations of area of water-filled 
segment to hydraulic radius, for circular and ovoid 
sections ; copies of Kennedy’s diagrams No. 10 and 

No. 4, giving bed widths, depths, slopes, discharges 

and critical velocities, forn = 0-0225andn = 0-0250. 

Contessini’s suggestion for approximate logarithmic 

formulas is explained and a large diagram on his 

principle for finding C is furnished. All this is ade- 
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There are also seven diagrams for use in plotting 
lintearia, proportioning flumes of that form, and so 
It will be realised, therefore, that the collection 


forth. 
of graphs, original and adapted, is a useful one, 
though it may be considered that there might have 
been included a diagram based on Kiitter’s formula, 
for the benefit of those engineers who believe that, 
for some purposes, the coefficient may be held to vary 
with the slope. 

In Chapter V. the movement of solids by water in 
channels is discussed, Parker's observations on 
Kennedy’s formula being noted and the practical 
application of principles explained. Structures for 
the purposes of offtake, regulation, overflow, and 
scour are not described in detail, the author having, 
commendably, decided to deal with these, in so far 
as is necessary, in general terms and by citing 
examples. Thus the subject of offtakes is presented 
by means of references to important works ; but in 
the case of movable weirs various forms are described, 
with some illustrations and two plates. Devices for 
regulating and measuring the supply of water to users 
are discussed in & practical manner, and recent studies 
of the standing wave are furnished in an appendix. 

Mr. Higgins has wisely refrained from attempting 
a general overhauling of the data and theory of his 
subject. His collection of graphs, some of which are 
original, would be worth publication even if the text 
were confined to explanations of them. Since he has 
also fairly presented his subject, provided guidance for 
the less experienced, and furnished the more highly 
qualified of his readers with a multitude of useful 
references, his book may be commended without 
reservation as to the attainments or occupations of 
the hydraulic engineers for whom it has been written. 


The Mollier Steam Tables and Diagrams, Extended 
to the Critical Pressure. By Dr. Ricnarp Mo.Luier. 
English edition by H. Moss, D.Sc. London: Sir 
Isaac Pitman and Sons. 1927. Price 7s. 6d. net. 

Ir is now about a quarter of a century since Pro- 

fessor Callendar first pointed out that thermo- 

dynamic principles necessitated certain relationships 
between the various properties of steam, and pro- 
pounded a set of simple equations from which these 
properties might be calculated. This work, which 
constituted the greatest advance in our knowledge 
of steam since the days of Regnault was, unfortunately 
for engineers, addressed to the Royal Society, and 
remained for long in unfruitful repose in its “ Trans- 
actions."" Meanwhile, laborious ‘“‘ researches’ into 
the properties of steam were being carried out, par- 
ticularly in Germany, and were used to form the basis 
of certain steam tables whose inaccuracy was certain 
from the fact that they were self-contradictory. 

They would not, as Mr. Martin pointed out, give the 

same result when the work done in a cycle was 

calculated from considerations of pressure-volume 
changes as would be obtained if the work was com- 
puted from the changes in temperature and entropy. 

The first man to compile steam tables from the 

Callendar equations, which, of course, avoided the 

possibility of any such inconsistency, was Professor 

Mollier, of Dresden, who deserves the gratitude of 

engineers, particularly for the invention of the well- 

known steam chart which bears his name. Mollier’s 
first tables were published in 1906, and were limited 
to saturated steam and to pressures below 300 lb. 
per square inch. The results of subsequent investiga- 
tions, however, led the author to believe that at very 
high pressures an additional term was needed in the 
general Callendar equation to make the calculated 
figures agree with experimental facts, and the equa- 
tion so amended was used to compute the extended 

Mollier tables published in Germany in 1925. In 

adapting these tables for English engineers, Professor 
Moss has converted the pressures into pounds per 
square inch and the volumes into cubic feet per 
pound, but has retained the Centigrade system of 
temperature. Total heats are thus given in pound- 
calories. The tables now range up to the critical 
pressure of 3200 lb. per square inch and the superheat 
temperatures up to 500 deg. Cent., or 932 deg. Fah. 
Two Mollier diagrams covering the same ground as 
the tables are included in the book, one of them having 
lines of constant volume superposed in red. 

Steam tables may be judged from two points of 
view, namely, accuracy and convenience for use. 
As regards the former, the table below shows how 


Taste I. 


2000 Ib. per aq. in 
saturated. 


Caltlendar. Mollier Callendar. 
Temperature, deg. Fah. 636-8 635-7 468-6 
Cubic feet per lb... ‘ 0-260 0- 1850 0-977 
Total heat, B.Th.U. perlb. 1232-3 1112-9 1222-2 
Entropy é se 1-3635 1-2641 1-4814 


Mollier’s figures differ from those of Callendar for 
four typical pressures. At 2000 lb. per square inch, 
which is the highest pressure listed by Callendar in 
his enlarged tables, it will be seen that Mollier credits 
steam with substantially less volume and total heat 
than are given by Callendar. As to convenience, 
most people like the tables to which they are accus- 


500 Ib. per sq. in 
saturated. 





tomed, but it is difficult to commend the arrange- 
ment in the book before us. Comparison with other 
steam tables is inevitable, and it is doubtful whether 
the arrangement adopted in the Marks and Davis 
tables has ever been improved upon. Those tables, 
however, suffer from the want of consistency to which 
we have referred. The natural comparison is between 
the Callendar and the Mollier arrangement, and it 
is not in favour of the latter. If, for example, one 
wants the properties of superheated steam at a 
given pressure, he finds the volumes, at various tem- 
peratures in one table, the total heats at various 
temperatures in another table, and the entropy at 
various temperatures in yet a third table: In 
Callendar and in Marks and Davis one merely looks 
up the pressure and he finds the other quantities at 
the different temperatures all together under his 
eye. This is as it should be. Again, in the book before 
us, the jumps in pressure and temperature are far too 
large. There are indeed only forty-five different 
pressures listed for superheated steam between 1 Ib. 
absolute and 20001lb. absolute, as against 120 for 
the same range in the Callendar’s tables. ‘Tempera- 
tures, too, jump 50 deg. at a time. It is therefore 
generally impossible to find the quantities one wants 
in the tables, and they have to be obtained by arith- 
metical interpolation. Very clearly explained rules 
for effecting this are, however, given in the book. It is 
almost impossible to print many thousands of numbers 
without error, so that the slip of tabulating the entropy 
of steam at 300 Ib. per square inch and 400 deg. 
Cent. as 1°7997 instead of 1°6997 may be pardoned. 
The Mollier diagrams are engraved to a scale of 
1 lb.-calorie to the millimetre. The only reference 
lines on the charts are at 5 cm., or nearly 2in. inter- 
vals, so that to read the total heat of steam at any 
point of a chart is practically impossible without 
putting the chart on a drawing board. It would 
have been an immense convenience if the publishers 
had included a little square of transparent celluloid, 
engraved with lines 1 mm. apart, which could have 
been placed on the chart at any point for reading 
purposes. 


SHORT NOTICES. 


An Encyclopedia of Iron Work. London: Ernest Benn, 
Ltd. 1927. Price 42s. net.—This is a book of plates— 
three hundred and twenty of them, 8in. by 6}in., with a 
good margin. They illustrate examples of hand-wrought 
ironwork from the Middle Ages to the end of the eighteenth 
century, and they are introduced with historical notes 
by Mr. Otto Hoever. The half-tone process has been 
used throughout, save for a few outline sketches in 
the introduction, and the printing is as good as can be. 
For all who love wrought ironwork, this is a volume to 
have. The first plate shows a portion of a twelfth century 
wrought screen at the Cathedral of Puy, and the last some 
examples of German work in the second half of the eigh- 
teenth century. The intervening plates are arranged 
chronologically. It is interesting to observe that whilst 
the nature of the technique has had a manifest control 
over most of the designs, as, of course, it ought to have, 
yet now and again preciosity has intervened, particularly 
towards the end of the period covered, with manifest 
departure from artistic fitness. In such designs one stands 
amazed at the technical skill displayed by the smith, yet 
misses the pleasure which is derived from the contempla- 
tion of works executed with more restraint and simplicity 
and a larger recognition of the limitations proper to the 
material. 


Kempe’s Engineers’ Year Book for 1927. Thirty-fourth 
edition. London: Crosby Lockwood and Son. 1927. 
Price 30s.—Once more we have to welcome the appear- 
ance of “‘ Kempe,” and to note that, as a year book should 
be, it has been brought up to date. We have heard it 
said of “ Kempe” that it omits too much, but when we 
look at its already great bulk and consider how much 
greater it would be were everything put in, we are grateful 
to the editors for leaving something to other authors. It 
must be remembered that “‘ Kempe "’ is essentially a work 
for the practical man, and that it does not attempt to 
cover certain physical and theoretical matters which appeal 
rather to professors than to every-day engineers. In its 
own field it is one of the most useful compendiums with 
which we are acquainted. 


Towards a New Architecture. By Le Corbusier. Trans- 
lated from the thirteenth French edition by Frederick 
Etchells. London: John Rudker. 1927. Price 25s.— 
There are passages in this strange book which make us 
think it is a satire on modern progress, and others which 
lead us to believe that it is propaganda for concrete con- 


200 Ib. per sq. in. | 1-0 Ib. per sq. in. 


saturated. saturated. 
Mollier Callendar. Mollier. Callendar. Mollier. 
467-1 381-8 381-8 101-7 101-7 
00-9275 2-320 2-295 333-0 334-0 
1202-0 1205-4 1200-6 1102-4 1103-2 
11-4615 1-5538 1-5489 | 1-9719 1-9749 


struction. The author's staccato style, as Mr. Etchells 
very appropriately calls it, leaves us a little in the air. 
There are many aphorisms ; and aphorisms do not make 
an argument. As far as we have been able to discover, 
Monsieur Le Corbusier puts “‘ mass "’ in the first place in 
architectural design. The plan leads to the mass, and if 
the massing is good, then ornament is unnecessary. The 


both within and without. Accepting this basis for archi- 
tecture, then the machine-made house is tolerable. The 
author—if he is not satirical—is convinced that it must 
come ; that we shall have houses, not designed individually, 
but turned out by “ factories,”’ as motor cars are. But 
the time is not yet; we are not ready. “‘ We must,’ he 
writes, “‘ create the mass production spirit. The spirit of 
constructing mass production houses. The spirit of living 
in mass production houses, The spirit of conceiving mass 
production houses. Industry on the grand scale must 
occupy itself with building and establish the elements of 
the house on a mass production basis.” It is a dreadful 
thought. We leave it at that. 


The Mathematics of Engineering. By Ralph E. Root, 
Ph.D. London: Bailliére, Tindall and Cox. Price 34s. 
net.—The author of this treatise is Professor of Mathe- 
matics and Mechanics at the Post Graduate School of the 
United States Naval Academy. Beyond that and the 
fact that the numerous exercises scattered through the 
book have, in a number of instances, an engineering or 
physical interest, we can find no particular reason why the 
term ‘“‘ engineering *’ should appear in the title. It was 
written, it is true, for engineering students, but is in effect 
quite a general treatise on mathematics. It is not a work 
suitable for beginners. To obtain any value from it the 
readers should already possess a fair knowledge of the 
calculus. The earlier chapters, it is true, discuss limits, 
derivatives and integrals, but the object is rather to 
refresh the reader's mind and to adapt his outlook to that 
of the author than to provide a course of instruction of a 
self-contained order. Thereafter Dr. Root proceeds to 
discuss determinants, complex quantities, the analysis of 
harmonic functions, the theory of probability, differential 
equations, and partial differential equations. 
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The Electrical Equipment of Automobiles. By 8. Parker 
Smith, D.Se., &c. London: Chapman and Hall, Ltd., 
11, Henrietta-street, W.C. 2. Price 5s. net. 

The Essentials of Transformer Practice. Second edition. 
By E. G. Reed, B.Sc. London : Chapman and Hall, Ltd., 
1l, Henrietta-street, W.C.2. Price 21s. net. 

Strength of Materials. By F. V. Warnock, Ph.D., B.Sc., 


&c. London: Sir Isaac Pitman and Sons, Ltd., Parker- 
street, Kingsway, W.C. 2. Price 12s. 6d. net. 
Thermodynamics Applied to Engineering. By A. F. 


Ltd., 


Longmans, Green and Co., 
Price 12s. 6d. net. 


Macconochie. London : 
39, Paternoster-row, E.C. 4. 
The Basic Industries of Great Britain. By the Right 


Honourable Lord Aberconway, P.C., K.C. London : 
Ernest Benn, Ltd., 154, Fleet-street, E.C.4. Price 25s. 
net. 


The Building of Twelve Thousand Houses. By the Right 
Honourable Sir J. Tudor Walters, P.C., F.S.1. London : 
Ernest Benn, Ltd., 154, Fleet-street, E.C.4. Price 21s, 
net. 


Report of the 
Works for the 

Alfred James 

3s. Od. 

A Dictionary of Applied Chemistry. Volume VII., Thale- 
nite—Z. By Sir Edward Thorpe. London: Longmans, 
Green and Co., Ltd., 39, Paternoster-row, E.C. 4. Price 
60s. net. 

The Interaction of Pure Scientific Research and Electrical 
Engineering Practice. By J. A. Fleming, M.A., &e. Lon 
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Sudan Government Railways. 


NEW MIXED TRAFFIC LOCOMOTIVES, 

To the order of the Sudan Government Railways the 
North British Locomotive Company, Ltd., Glasgow, 
recently dispatched ten mixed-traffic locomotives and 
tenders, illustrations and particulars of which are here- 
with given. The locomotives are of the 4-6-2 type, with 
outside cylinders, I8in. diameter by 24in. stroke, and 
‘ft. 6in. driving wheels, and the tenders are of the double 
bogie type. They have been constructed to the designs 
of C. G. Hodgson, Advisory Engineer (late C.M.E.) of the 
Sudan Government Railways. 

The engines are intended for working on those sections 
of the railways which are laid with 50 Ib. rails, and are to 
take loads of 500 tons on gradients of | in 125 at 15 miles 
per hour, and also to deal with mixed traffic at reasonably 
high speed. 

The boiler is provided with 26 square feet of grate 
Git. Ojin. by 4ft. 3fin.—1125 square feet of evapora- 
tive surface and 260 square feet of superheater surface. 
The tubes are 2in. diameter and I4ft. 5in. long between 
tube plates. The working pressure is 180 lb. 

The fire-box shell is of the “‘round-top” type, not 
Belpaire. The inner box is provided with a combustion 
chamber, about 2ft. long, and with rocking fire-bars and 
drop grate. It will be noticed that the main frames are 
of the bar type, with plate extension, widened out to suit 
the wide fire-box. 

These engines and tenders were dispatched to Port 
Sudan in the completely erected condition. Most of the par. 
ticulars may be found on the drawings reproduced on these 
pages. The tractive force at 75 per cent. of the boiler 
pressure is 19,440 lb., and the weight in working order is 
58 tons, with 34 tons 10 ewt. on the drivers. The tender 
carries 4000 gallons of water and 8 tons of fuel, and weighs 
48 tons 6 cwt. The total wheel base is 52ft. 2in. 








Tue restoration of the Greenore route to Belfast, con- 
sidered by many to be the most comfortable way of reach- 
ing Northern Ireland, now seems to be out of the question, 
as the London, Midland and Scottish Company has 


informed the Warrenpoint Urban District Council that 
owing to the unremunerative character of the traffic the 
service does not pay. 





Lioyd’s Register of Shipping. 


ANNUAL REPORT. 

Tue annual report of Liloyd’s Register of Shipping for 
the year 1926-1927 wasissued last week. It is too long a 
document to reproduce in full, and we must therefore con- 
tent ourselves, as in previous years, with abstracting those 
portions of it which we think will prove of greatest interest 
to our readers. At the outset it is remarked that the 
serious effect which the unfortunate coal dispute had upon 
the output of the shipbuilding and engineering establish- 
ments‘of Great Britain and [reland was necessarily reflected 
in the Society's operations for the year 1926-27. As was 
to be expected, the number and tonnage of vessels which 
were assigned the Society's classification during the period 
under review showed a considerable falling off as compared 
with the figures for the previous twelve months. The 
vessels classed were 323 in number and of a gross tonnage 
of 978,146. While the vessels completed during the year 
were so much fewer, however, those which have been 
ordered and which are now in course of construction show 
a substantial increase. The plans passed by the Com- 
mittee during 1926-27 represented 490 new vessels of | 
1,831,920 tons gross. These figures are not only con- 
siderably higher than the corresponding ones for the pre- 
ceding year, but are the highest recorded since 1920. 
Of this projected tonnage, 1,210,800 tons (66-1 per cent.) 
are to be built in Great Britain and Ireland, and 621,120 
tons (33-9 per cent.) in other countries. 

With regard to the 323 vessels which have been con- 
structed under survey during the past year, it is interesting 
to note the countries wherein the majority have been 
built, viz.:— 

Tons gross. 


Country. No. of vessels. 


Great Britain and Lreland 189 - 553,101 
Italy . 18 128,141 
Holland 29 70,967 
United States 23 49,159 
Germany .. : 7 44,984 
Denmark 9 31,438 
France 11 30,048 
Japan 10 28,866 
Sweden 9 22,784 
Spain 4 13,648 | 


lt will be observed that the total of Great Britain and 
Ireland is very considerably in excess of that of any 











7,.« Bet 
2-448 Frames 
Lage rage met, 


— 
I , 
ans 


e 
































other country, Italy which comes next being a long way 
behind. 

The principal countries in which the vessels are owned 
are as follow : 
No. of vessels. 


Country. Tons gross. 


Great Britain and Ireland 15 507,661 
Italy .. 15 123,942 
Holland 21 60,147 
United States 33 49,719 
Norway 13 47,535 
Japan . 10 28, 86¢ 
British Dominions 37 25,631 
Germany 5 23,407 
France 7 17,644 
Denmark 4 17,528 
Danzig. . 2 17,488 
Jugo-Slavia 3 16,308 
Spain ‘ 13,648 
Sweden 5 9,285 


27, 


merchant vessels afloat hold- 
to 29,528,629 


At the end of June, 19 
ing the Society's classification amounted 


| tons, the highest figure which has hitherto been recorded. 
| In addition to this tonnage, at the end of June there were 
| under construction throughout the world to the Society's 


classification 409 vessels of 2,016,897 tons. The aggregate 


| of shipping, therefore, which at that date held or was 


intended to hold the classification of Lloyd's Register 

amounted to 9953 vessels of over 314 million tons gross. 
Among the foregoing figures of vessels built during the 

past twelve months, thirteen, including two motor ships, 

are each of over 10,000 tons gross. These vessels are as 

follow : 

Owners 


Vessel’s name. lons. 





ss. Roma 32.583 Navigazione Generale Italiana 
ss. Avila 12,864 Blue Star Line (1920), Ltd. 
ss. Avelona 12,857 
ss. Almeda 12,838 
ss. Arandora 12,838 
ss. Andalucia 12,836 . , 
ms. Gulfpride 12,510 Gulf Refining Company, ln 
ss. Llandaff Castle 10,786 Union-Castle Mail Steamship 
Company, Ltd. . 

ss. Stuartstar 10,646 Blue Star Line (1920), Ltd. 
ss. Africstar 10,644 .. - - - 
ss. Napierstar 10,583 o 
ss. Rodneystar 10,583 , - - 
ms. Shropshire 10,560 Bibby Steam Ship Co., Ltd. 

ss steamship ; ms. motorship. 


The Isherwood longitudinal framing system of con- 
struction has been adopted in the cases of twenty new 
vessels built under the Society's special survey of a total 


tonnage of 121,168. Of these vessels, seventeen of 
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109,423 tons are intended for carrying oil in bulk. Eighteen 
vessels of 84,894 tons gross were constructed on the com- 
bined longitudinal and transverse system, and included 
in these figures are fifteen vessels of 59,555 tons which 
are also intended for carrying oil in bulk. During the past 
year there was an increased demand for oil vessels to be 
built on the “ bracketless system,’’ a modification of the 
well-known Isherwood longitudinal system of construc- 
tion. Up to the present five oil tankers, one of which is 
over 12,000 tons gross, built on this system to the Society's 
classification, have been completed, and so far have proved 
to be satisfactory. Further, twenty-four other vessels of 
this type, aggregating about 200,000 tons gross, are now 
being constructed under the Society’s special survey in 
the United Kingdom and other countries. 

Notwithstanding the setback experienced by the ship- 
building industry last year, the new oil-carrying tonnage is 
considerable. Excluding those vessels of less than 1000 
tons, the number intended for carrying oil in bulk, to which 
the Committee has assigned classes during the period 
under review, totals thirty vessels of 173,227 tons gross. 
This figure represents 17-7 per cent. of the total tonnage 
classed during the year. 

Amongst other types of vessels, which have been con- 
structed during the year to the Society's class, are four 
steamers aggregating 27,269 tons gross for the American 
Lakes service, one train ferry, thirty-five yachts, twenty- 
two tugs, eight trawlers and fishing vessels and various 
river and harbour craft. Mention may also be made of the 
new steel four-masted barque Padua of 3064 tons, the 
largest vessel built since the war depending entirely upon 
sails for motive power. 

The number of vessels in which steam turbines were fitted 
during the year totals fifteen of 168,557 tons gross. In 
two cases the turbines are associated with double-reduc- 
tion gearing and in the remainder with single. It may 
be mentioned that of the thirteen vessels of over 10,000 
tons each, previously referred to as having been con- 
structed during the past twelve months, ten are fitted with 
geared turbines of the single reduction type. 

Oil fuel installations were fitted in forty-two new vessels 
of 275,889 tons gross, to which the Committee has assigned 
classes during the year, and the appended table, setting 
forth the amount of tonnage, as recorded in the Register 
Book for the years mentioned, either originally fitted, or 
subsequently converted for burning oil fuel, gives an indi- 
cation of the extent to which oil is used as fuel : 

Steamers fitted for 
burning oil fuel. 

Gross tons. 


Register book. 





July, 1914 1,310,209 
July, 1919 5,336,678 
July, 1920 9,359,334 
July, 1921 12,796,635 
July, 1922 14,464, 162 
July, 1923 15,792,418 
July, 1924 17,154,072 
duly, 1925 17 

July, 1926 18,: 

July, 1927 18, 





It should be borne in mind, however, 
figures do not necessarily refer to vessels which are actually 
using oil as fuel, but merely to those fitted with installa- 
tions for burning oil in the boiler furnaces. A number of 
these installations can readily be replaced, on occasion, by 
coal-burning fittings, should any shortage in the supply 
of oil oceur, or its cost, compared with coal, render that 
course desirable. 

The Committee again has to report a large number 
of new motor ships constructed under survey which have 
been fitted with oil engines. Of the ninety-two vessels 
of 392,939 tons gross thus fitted, which were completed 
during the year to the Society's classification, twenty- 
nine of 113,770 tons were built in Great Britain and Ire- 
land. These vessels are owned as follow : 

Great Britain and Ireland 5 tons 
British Dominions 
Other countries 


22 vessels of 105 





7 
63 ” 

Forty-six are each over 5000 tons, aggregating 329,889 
tons gross. At the end of June last there were recorded 
in the Society’s Register Book 548 motor ships of 2,610,705 
tons, either actually classed by this Society or completing 
under special survey for the Society's class. 

It may be remarked that during the past twelve months, 
the Committee assigned classes to the following motor 
ships, each of which is over 8000 tons gross, viz.: 
tons 


Vessel’s name. Gross 
» 





Steel twin screw Gulfpride 510 
Shropshire i 
Remo 
Romolo 
Accra 
(papa 3 
Calliope 8,744 
Urania 8,744 
Port Huon . 8,243 
Theophile Gautier 8,194 
Theresa Odero 8,189 
Port Fremantle 8,072 

Double-acting Diesel engines, developing a total of 


9000 indicated horse-power for each vessel have been fitted 
on board the twin-screw motor ships Accra and Apapa. 
Further, twenty-nine sets of double-acting Diesel 
engines of approximately 175,200 indicated horse-power 
are being constructed under the Society’s superintend- 
following large ships, viz. 





ence, including engines for the 


Quad. Se. ms. Augustus 31,000 indicated horse-power 
I'w. Se. ms. Saturnia 24,000 
I'w. Se. ma. Vulcania 24,000 


Tne increasing importance of the oil engine as a means 
of propulsion in marine navigation is illustrated in the 
following table, which includes all motor ships of 100 tons 
recorded in the Register Book for the years 





and over, as 
mentioned : 


Motor ships, including 












Register bool auxiliary vessels 

N« Gr s ton 
Ful 1914 234,287 
Julv. 1919 752,606 | 
Iniv. 1920 1. 955,810 | 
duly 1921 l. 1,248,800 | 
July, 1922 l, 1,542,160 
July, 1923 l 56 
July, 1924 1,{ 
July, p 2,145 
July, 2,343 
July, 2,552 4,270,824 
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Of the 2552 motor ships afloat in July, 1927, more than 
two-thirds of the number comprised vessels under 1000 
tons. On the other hand, it may be added that the current 
Register Bock contains particulars of 241 motor ships 
of over 6000 tons each, aggregating 2,024,958 tons gross, 
including 88 motor ships, aggregating 956,081 tons, each 
over S000 tons. 

In the table below 
constructed under survey each year for the last five years 
is classified aceording to the types of engines, /.¢., (a) 
reciprocating steam engines, (6) steam turbines, and (c) 
motors. During the same periods the new tonnage is 
also shown which is propelled by the medium of :—{a) 
Coal only, and (4) oil, ¢.c., as fuel for boilers or for motors. 
A number of the vessels included under this heading 
can, of course, burn either coal or oil in the furnaces of 
their boilers. 


the new steam and motor tonnage 


Total steam Type of engines 
and motor 


tonnage 


Year classed Steam reci Steam 
(including procating. turbines. 
auxiliaries). 

Gross tons Gross tons Cross tons. 

1922-1923 1,610,624 824,358 603,037 
(All geared) 

1913-1924 874,651 610,851 99,464 
(All geared 

but one) 

1924-1925 : L.3t1,277 894,807 114,009 
(All geared) 

1925-1926 1,324,789 575,984 146,354 
(All geared) 

1926-1927 967,062 405,280 168,557 


(All geared) 





It will be observed that the tonnage either employing 


| 


oil as fuel for motors, or fitted with oil fuel burning instal- 
lations, constitutes no less than 69-2 per cent. of the steam 


land motor tonnage built to the Society's class during the 


past twelve months. 
The figures given below classify in a similar manner all 
steamers and motor ships of 100 tons and upwards 
throughout the world, as recorded in the last edition of 
Lloyd's Register Book : 
Tons gross. 
Total steam and motor 
auxiliary vessels 
Types of engines 
Steam reciprocating 
Steam turbines 
Motors 
Fuel 


Coal only 


tonnage, including 
° ee -- 63,267,302 


49,767,495 
9,228,983 
4,276,824 


40,514,719 
(64 per cent.) 
teamers capable of burning 


or oi] 


Oil, including 


either coal! 22,752,583 


(36 per cont.) 


The use of high-pressure boilers with a view to obtain- 
ing an increase of efficiency with steam engines, has raised 
a demand for an increase of the tensile strength of shell 
plates of cylindrical boilers. To meet this requirement, the 
Committee has approved certain “‘ Special Quality "’ steel 
plates having not only a higher tensile strength than is 
usually employed for shell plates, but also a higher limit 
In the case of high-pressure water- 


of proportionality. 
tube boilers, they have also considered the process of 


manufacture of hollow forged seamless steel drums. 
During the year ended June last, refrigerating installa- 
tions were fitted in thirty-six vessels of an aggregate 





insulated capacity of nearly 6,700,000 cubic feet. Among 
the vessels fitted with installations of large capacity within 
the period referred to were the following : 





Cubic feet. 

Napterstar 510.516 
ss. Rodneystar 510,516 
ss. Africstar 509,751 

Stuartstar 509,751 
ss. Avelona 419,482 
ss. Avila 419,480 
ss. Almeda 415,574 
ss. Andalucia 5 
as. Arandora 





were 390 vessels holding the 
Society’s Refrigerating Machinery Certificate (Lloyd's 
RMC), with a total capacity of nearly 75 million cubic 
feet of insulated space In addition, sixty-seven vessels 


At the end of June there 


Fuel. 
Motors Coal Oil 
Gross tons Gross tons Per cent Gross tons. Per cent. 

165,229 662,565 41-1 948,059 58-9 
164,336 468,153 3°5 406,408 46-5 
302,461 671,405 51-2 639,872 48-8 
602,451 418,505 S16 906, 286 68-4 
393,225 297,948 30-8 669,114 69-2 


with refrigerating installations are at present being built 
or fitted out under the Society's superintendence. 

The number of vessels to which freeboards have been 
assigned by the Committee during the year under review 
totalled 311, and it may be added that that figure brings 
the aggregate number of freeLoards that have been assigned 
under the provisions of the Merchant Shipping Act, 
1894, up to 25,079. Within the twelve months ended 
June last, chain cables amounting to 222,403 fathoms, of 
a total weight of 13,330 tons, were tested, under the 
Anchors and Chain Cables Act, 1899, at the eight public 
proving houses in this country, each of which is under the 
superintendence of the Society. A quantity of miscel- 
laneous chains and samples was also tested. In addition, 
3517 anchors of 4509 tons weight were similarly dealt with. 
At testing establishments abroad during the same period 
the Society’s Surveyors have inspected 1226 anchors of a 
total weight of 1868 tons, and 51,469 fathoms of chain 
cable of 4333 tons. 

Considerably more steel was tested by the Society's 
surveyors during the past twelve months than has been 
the case in any year since 1920-21. 








An order running in excess of 10,000,000ft. of Douglas 
fir lumber and timber from London has been received by 
British Columbia mills. The lumber order, which was 
secured in competition with American pitch pine, will 
enter largely in the construction of new docks at Tilbury. 
It is understood that Douglas fir will be used in all future 
London harbour developments. The first shipment for 
the Tilbury docks is being loaded at New Westminster. 
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An Automatic Surveying and 
Levelling Machine. 


A MACHINE that will automatically survey or level any 
given path along which it is caused to move must involve 
some means of resolving its movements into horizontal 
and vertical components and of recording these com- 
ponents. Early devices of this kind were generally clumsy 
and complicated. The patented automatic profiler illus- 
trated herewith is claimed to provide a new and compact 
machine for the purpose, which is simple in principle and 
robust in construction. It is the invention of Mr. J. H 
Williams, M. Inst. C.E., engineer-in-chief, Canton-Hankow 
Railway, Hankow. 

From the general view of the machine given opposite, 
it will be gathered that it consists of a two-wheel peram- 
bulator or bicycle carrying a chart and pencil by means 
6f which the profile of the path traversed is recorded. The 
chart, as the machine is moved forward, is wound off the 
lower roller on to the upper, the amount moved being 
proportional to the horizontal distance traversed by the 
machine. The pencil is arranged to move across the width 
of the chart by an amount proportional to the vertical 
rise or fall of the path traversed by the machine. The 
two movements are continuously co-ordinated so that 
the line marked by the pencil on the chart gives over any 
length of time a complete picture in profile of the path 
traversed by the machine during that time. As will be 
explained presently, it is possible to set the machine in 
such a way that the ordinates of the chart shall represent 
the vertical components of the path to a scale which is 
exaggerated relatively to the scale of the abscisse. In 
the machine illustrated the horizontal scale of the profile 
may be made either 50ft., 100ft., 200ft. or 300ft. to the 
inch. The vertical scale may be made the same as the 
horizontal or exaggerated five or ten times. 

The principle of operation can be followed from the 
diagram-—Fig. 1. The frame A B is supported on an axle 
C mounted to turn on the general framework F carried 
by the road wheels. A pendulum P depends from the 
axle C, and preserves the frame A B in a horizontal position, 
whatever may be the inclination of the general framework 


4 


z 





r- 














































| ‘a 
1] .-bs-st = 
mai 
ia —y | 
| 8 
l \ 
f 
FIG. 1. DIAGRAM OF 
F. Within the frame A B, a frame D E is mounted to 
move on rollers. The motion permitted to this second 


frame is constrained to the horizontal by the horizontal 
constraint of the frame A B. The feed roller M of the 
paper chart and the receiving roller L are carried by the 
sliding frame DE. The paper is moved by two narrow 
operating wheels O H, mounted on the gen ral framework 











FIG. 2—REDUCTION GEARING 


F, with their centres co-axial with the axle C. These 
operating wheels are driven through reduction gearing- 
see Fig. 2—from the front road wheel,-change wheels being 
provided to enable the horizontal scale of the chart to 
be altered as above explained. The stylus N is mounted 
to partake of the movements—or lack of movement—of 
the frame A B. 

If a piece of paper is nipped between the edges of two 
coins it will be found that the pressure required to move 


| 

| the paper by the rotation of the coins about their centres 
introduces practically no friction restraining the turning 
of the coins about their common diametral axis. It is on 
this principle that the wheels O H operate. If the machine 
is perambulated over a horizontal path the plane of these 


slide on a horizontal bar under the control of a drive that 
may be set to one of two speeds. With one speed the 
ordinate scale is exaggerated five times, and with the other 
ten times. By means of the two pens, either a natura! or 
an exaggerated scale can be given to the ordinates, or two 











FIG. 3-—CHART AND 


wheels will be vertical. Their movement will cause the 
chart to unwind from the roller M and wind on to the roller 
L. There will be no tendency for the frame D E to move 
to the right or left. Any accidental tendency of D E 
so to move will be checked by the considerable degree 
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CHART AND PENCIL MECHANISM 


of resistance which the wheels O H impose on the paper 
in the direction parallel with their central axes. In thes« 
conditions the stylus N will mark on the paper a straight 
line parallel with the base line that is parallel with the 
side L M of the frame D E 

If now the machine is pushed up a vertical wall, the 
two frames A B and DE, together with the chart will, 
under the control of the pendulum, retain their position 
relatively to the direction of a plumb-line, while the wheels 
OH moving with the general framework will turn about 
their common diametral axis and set themselves into a 
horizontal p:ane. The rotation of these two wheels when 
set in this position will cause the frame D E to move from 
left to right within the frame A B, and will have no ten- 
dency to wind the paper off or on to the rollers M L. 
The result will be that as the machine is pushed up the 
wall the stylus on the frame A B will trace a line on the 
chart parallel with the axes of the the rollers M L. 

At inclinations intermediate between the horizontal 
and vertical, the action taking place is compounded of 
the two simple movements we have described above. With 
the wheels O H tilted through something less than 90 deg. 
from the position shown in Fig. 1, the paper movement 
consists of a proportionate winding-off and winding-on, 
and a proportionate sideways displacement contributed 
by the sliding of the frame D E within the frame A B. 

It should be noted that so long as the machine is pushed 
in the forward direction the wheels O H will continue to 
revolve in the same sense. They do not reverse their 
motion in passing from an uphill gradient to a downward 
slope or vice verséd. There is therefore no source of lost 
motion. In passing over a crest or traversing a valley, 
the frame D E reverses its sliding movement within the 
frame A B, but neither the rotation of the wheels O H nor 
the unwinding of the paper is reversed. 

It is evident that if the stylus, instead of being fixed 
to the frame A B, is mounted to slide horizontally on it, 
and if its movement is arranged to be, say, equal to that 
of the frame DE but opposite in direction, then the 
ordinates of the chart, instead of being to the same scale 
as the abscisse, will be exaggerated to twice that scale. 
In Fig. 3 we illustrate the two frames and their attach- 
ments as actually constructed. Two pencils are provided. 
The upper one is fixed and consequently gives a ‘* natural ”’ 
scale for the ordinates. The lower stylus is mounted to 


PENCIL MECHANISM 


curves, one with a natural and the other with exagyerated 
ordinates, can be drawn simultaneously. 

The design of the pendulum is of considerable interest. 
It is clear that the inertia of the pendulum may cause 
the machine to register in a faulty manner if the speed 
of perambulation of the machine should be changed 
suddenly, or if there should be a sudden change in the 
inclination of the path being followed. To eliminate 
this effect the pendulum is made in the form of a short 
rod with a heavy bob, and is extended above its axis of 
swing as a long rod carrying a light bob at its end. The 
moments of inertia of the upper and lower portions about 
the axis of swing are made equal, so that inertia move- 
ments are neutralised, while the greater weight of the 
lower bob remains effective under the action of gravity. 
In the latest type of the machine far made, the 
compound pendulum instead of projecting from the 
machine—as shown opposite—is entirely enclosed within 
the drum.-like casing containing the chart, &c. We under- 
stand that in a new and greatly simplified type of machine 
about to make its appearance, a pendulum is not employed 
to fix the horizontal position of the recording mechanism. 
In this new model the record is readily accessible to the 
operator for the purpose of making notes on it, and its 
progress may be continuously observed. 

, It is claimed for the machine that it gives a more accurate 
and a more detailed record than can be secured by means 
of the ordinary survey with chain and plumb line. If 
it should be desired to find a gradient for a pipe line, road, 
railway, &c., the gradient required is drawn as a line on 
the chart to begin with, and the machine is perambulated 
in such a direction as will give a record as nearly coincident 
with the ruled line as the nature and topography of the 
country will permit. When contour lines of any denomina- 
tion, say, 5ft. or 10ft., are being sketched, the arrival of 
the machine at each succeeding contour line can be 
observed by noting the position of the pencil on the ruled 
record paper. The machine is weather-proof, so that bad 
weather, the frequent cause of long delays in ordinary 
levelling, does not affect its operation. It possesses the 
advantage that it can be operated at night, a feature which 
no doubt will appeal to those interested in certain aspects 
of military surveying. 

The machine illustrated herewith was made by E. 
Watts and Son, instrument makers, London. 


sO 


R. 








Brighter Mathematics. 


It has been our good fortune to come recently across a 
little book which was published some years ago but was 
not brought to our attention at the time. It is really a 
school book on mathematics, just as Silvanus Thormpson’s 
famous book on the Calculus was, but like the latter work, 
which has brought light to the mind of many an engineer, 
it may help to clear away the stumbling blocks which 
beset the path of those who have learnt their mathematics 
superficially, and have not mastered its inner mean ngs. 

“Surely all men should be road-menders,”’ once wrote 
Michael Fairless. When Mr. M. E. J. Gheury de Bray 
in 1921 compiled this little book which he entitled *‘ Expo- 
nentials Made Easy: or the Story of ‘ Epsilon’ ’’ (Mac- 
millan and Co.) road that badly 
quired mending. 

A glance at the titles which Mr. de Bray has chosen for 
his chapters might convey the impression ‘that he is bent 
not only upon making mathematics easy, but upon treating 
that essentially grave science with a certain degree of 
levity. ‘*The Simple Meaning of Some Awe-inspiring 
Names and of Some Terrible-looking but Harmless Signs ”’; 

Exponentials and How to Tame Them”; “ Epsilon 
on the Slack Rope: What there is in a Hanging Chain.” 
These and similar inscriptions sound like the beat of a 
showman’'s drum. Doubtlessly, they have a flavour of 
frivolity, but the book itself is a serious and an important 
contribution to our facilities for acquiring a sound know- 
ledge of mathematics. 

Previous attempts there brighten 
mathematics, but in our experience they have but sugared 
the pill without eliminating the nauseous centre. Mr, 
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de Bray has done something more then merely select inter- 
esting practical illustrations to excite the reader's atten- 
tion. He has exercised his undoubted genius for exposition 
on the principles behind the examples, and has stated 
and discussed them with a charm to which few will fail 
to respond. Take, for instance, his handling of the subject 
of probability and the curve of errors in the chapter entitled 
** Where Epsilon Tells the Future.” He appears to spend 
a long time describing the result of 1200 throws with a 
single die or dice and discussing target practice and the 
errors of watches. In the last few pages of the chapter, 
however, the whole builds up into a remarkably clear 
account of the genesis and properties of the probability 
curve y = ke * * 

{it is the same in the chapter headed :—‘ Epsilon’s 
Home : the Logarithmic Spiral.”” That chapter by itself 
may perhaps to some students appear about the dullest 
and the most difficult in the book. But let any such turn 
to Mr. de Bray's preliminary pages and read the lengthy 
extract which he gives from one of Henri Fabre’s works. 
They themselves will be dull and unworthy to study mathe- 
matics if they fail to thrill at the knowledge revealed to 
them of the extraordinary, accurate and extensive use 
made of the logarithmic spiral by some of Nature’s humble 
creations, the spider, the water snail, the ammonite of 
primeval times, and the nautilus of to-day. Let them 
read the epitaph on Jacques Bernoulli’s tomb, a parent 
spiral and its perfectly reproduced offspring, and they 
will be lacking in all that makes a mathematician if they 
do not return to ** Epsilon’s Home ” determined to master 
the mysteries of the beautiful curve of which it treats. 

The book is nominally concerned with exponentials, 
an apparently restricted field of study. Those who read 
it diligently will find that their mathematical understand- 
ing has become broadened in many directions. They 
will learn something of the meaning of determinants, of 
the harmonic and other analyses of curves, of the properties 
of the hyperbola, parabola, catenary and other curves, and 
of many functions and theorems that are at the basis of 
mathematics in general. 








Public Works, Roads and Transport 
Congress and Exhibition (1927). 


Tae programme of the Public Works, Roads and 
Transport Exhibition (1927), which is to be held at the 
Royal Agricultural Hall, London, N., from the l4th to 
the 19th inst., has now been issued and is as follows : 

On Monday, the 14th inst., 2.30 p.m., there is to be a 
conference, under the auspices of the County Land Agents’ 
Association, on “ The Advancement of Agriculture,”’ the 
subject being introduced by Mr. F. H. Osmond-Smith, 
F.S.1., County Land Agent, Glamorgan. The chairman 
will be Mr. H. L. French, C.B., Assistant Secretary, 
Ministry of Agriculture and Fisheries. On Tuesday, 
November 15th, at 11 a.m., there are to be conferences, 
under the auspices of the Incorporated Municipal Electrical 
Association and the Institution of Gas Engineers, on 


(President of the Association). The second series of con- 
ferences, which will be arranged by the Association of 
Managers of Sewage Disposal Works, will deal with (a) 
“The Solution in Sewage of Oxygen from Diffused Air,” 
paper by Mr. A. H. Parsons, M. Inst. C.E., Borough Engi- 
neer, Reading and Mr. H. Wilson, Manager and Chemist, 
Sewage Disposal Works, Reading; and (b) “Some 
Methods of Analysis of Sewage and Effluents,’’ paper by 
Mr. F. R. O’Shaugnessy, Consulting Chemist to the Bir- 
mingham, Tame and Rea District Drainage Board, 
assisted by Mr. C. H. Hewitt and Mr. A. 8. Miller. Chair- 
man, Dr. H. T. Calvert, F.1.C., Chemical Inspector, 
Ministry of Health (President of the Association). In the 
afternoon, at 3 p.m., there will also be two separate con- 
ferences, arranged by the British Waterworks Association. 
The subjects for the first will be (a) ‘“‘ Water Divining,” 
peper by Professor J. W. Gregory, D.Sc., F.R.S., of 


Glasgow University; (6) “The Economics of Water 
Supply,” paper by Mr. F. J. Alban, Accountant, Taf 
Fechan Weter Supply Board; and (c) “‘ Rural Water 


Supplies,” paper by Mr. D. F. Worger, M. Inst. C.E., 
M.l. Mech. E., Managing Director, Rural Districts Water 
Company. Chairman, Mr. James A. Stewart. The second 
conference, which is to be arranged by the Association of 
Managers of Sewage Disposal Works, will deal with (a) 
“Small Sewage Works,” paper by Mr. J. H. Garner, 
Chief Assistant Inspector, West Riding of Yorkshire Rivers 
Board; and (6) “ First Principles in Sewage Disposal,” 
paper by Mr. F. C. Temple, M. Inst. C.E., M.I. Mech. E., 
Chief Town Engineer and Administrator to the Tata [ron 
and Steel Company. Chairman, Mr. E. A. Sandford 
Fawcett, C.B., M. Inst. C.E., Chief Engineering Inspector, 
Ministry of Health. 

On the Friday, at 11 a.m., there are to be conferences, 
under the auspices of the Institution of Municipal and 
County Engineers, on (a) “* Present-day Implications of 
Local Ownership of Transport Undertakings,’ paper by 
Mr. H. Marsh, Clerical Staff, Great Western Railway Com- 
pany ; and (b) * Costing for Public Works and Buildings,” 
paper by Mr. B. Price Davies, Surveyor of Works, Cardiff 
City Council. Chairman, Mr. Edward Willis, M. Inst. C.E. 
Then, in the afternoon, at 3 o'clock, there are conferences, 
under the auspices of the Institution of Municipal and 
County Engineers, on (a) ** Coast Erosion and Defence,” 
paper by Mr. E. J. McKaig, Consulting Engineer, Weston- 
super-Mare; and (+) * Lowestoft New Sea Defences,” 
paper by Mr. S. W. Mobbs, Borough Surveyor, Lowestoft. 
Chairman, Mr. EF. A. Sandford Fawcett, C.B., M. Inst. C.E. 
At the same hour there is also to be a conference, arranged 
by the National ** Safety First ” Association, on ** Road 
Accidents—Frequency, Cause and Prevention,”’ paper by 
Lieut.-Colonel J. A. A. Pickard, D.S.O., General Secretary, 
National * Safety First *’ Association. 

On Saturday, November 19th, at 11 a.m., conferences 
are to be held under the auspices of the Institute of 
Cleansing Superintendents on (a) “‘ Cleansing,’ paper by 
Mr. W. Weaver, Chief Chemist, Birmingham Corporation 
Salvage Department ; and (+) “ Yield of House Refuse,” 
paper by Mr. A. L. Thomson, Chief Sanitary Inspector, 
Inspector of Cleansing and Sewage Works Manager, 
Motherwell. Chairman, Mr. James Jackson, Salvage 
Superintendent, Birmingham Corporation (President of 
the Institute). 


(a) “Street Lighting Regarded as an _ Illumination 
Problem,”’ the paper being by Dr. J. W. T. Walsh, 
A.M.I1.E.E., Senior Assistant, Photometric Division, 
National Physical Laboratory, Teddington; and (>) 


** Street Lighting of London,”’ the paper being by Mr. W. J. 
Jones, A.M.I.E.E., Engineer, Electric Lamp Manufac- 
turers’ Association of Great Britain. 

On Tuesday, November 15th, at 3 p.m., a conference 
will be held under the auspices of the Municipal Tramways 
and Transport Association on “‘ The Future of Light 
Railways in the British Isles,’ when a paper will be read 
by Mr. R. D. Gauld, A.M. Inst. C.E., Graduate. The 
chairman will be Mr. R. L. Horsfield, the General Manager 
of the Cardiff City Tramways (President of the Asso- 
ciation). On the same day and time there is to be a con- 
ference, arranged by the Institution of Gas Engineers, on 
** How the Gas Industry can Assist Smoke Abatement.” 
The paper will be presented by Mr. F. W. Goodenough, 
Executive Chairman ot the British Commercial Gas 
Association. The chairman on this occasion will be Mr. 
H. D. Madden, M. Inst. C.E., of the Cardiff Gas Light and 
Coke Company (President of the Institution). 

For Wednesday, November 16th, the following arrange- 
ments have been made. First of all, at 11 a.m., there are 
to be conferences, under the auspices of the Institution of 
Municipal and County Engineers, on (a) “* Organisation 
of Highways Work,” the subject being introduced by 
Mr. B. Price Davies, Surveyor of Works, Cardiff City 
Council ; and (6) ** Rural Simplicity,” the paper being by 
Mr. R. O. Gooby, Surveyor, Henley Rural District Council. 
The chairman will be Mr. Edward Willis, M. Inst. C.E., 
Engineer and Surveyor, Brentford and Chiswick Urban 
District Council (President of the Institution). Then in 
the afternoon, at 2.30 p.m., there is to be a special session, 
when the President of the Congress and Exhibition, the 
Rt. Hon. Neville Chamberlain, Minister of Health, will 
present the prizes to the successful competitors in the 
Papers Competition organised by the Congress Committee. 
The session will be presided over by Sir Henry P. Maybury, 
K.C.M.G., C.B., Director-General of Roads, Ministry of 
Transport. Finally, at 3 p.m., there are to be conferences, 
arranged under the auspices of the Institution of Municipal 
and County Engineers, on (a) “The Design of Deep 
Culverts,’’ paper by Mr. C. 8. Chettoe, A.M. Inst. C.E., 
Assistant Engineer, Roads Department, Ministry of 
Transport ; and (6) ** Design and Construction of Rein- 
forced Concrete Conduits, Sewers and Aqueducts,” the 
paper being by Professor E. R. Matthews, M. Inst. C.E., 
Chief Drainage Engineer, H.M. Office of Works. Chair- 
man, Sir Henry P. Maybury. 

On the Thursday morning there will be two conferences, 
both beginning at 11 a.m. The first will be under the 
auspices of the British Waterworks Association, and the 
subjects discussed :—(a) ‘‘ Rivers Pollution Prevention,” 
paper by Mr. F. H. Heald, Clerk to the Trent Fishery 
Board of. Conservators ; (6) “‘ The Law of Rivers Pollu- 
tion Prevention,’’ paper by Mr. A. Bebbington, Assistant 
Clerk and Solicitor, West Riding of Yorkshire Rivers 
Board ; and (c) * Colloids,” paper by Mr. T. P. Francis, 

A.M. Inst. C.E., City Surveyor and Water Engineer, 
Bangor, N. Wales. Chairman, Mr. James A. Stewart, 
Convener, Glasgow Corporation Waterworks Committee 











Obituary. 


OLAF TROST. 


Tue death took place in a London nursing home on 
Wednesday, October 26th, of Mr. Olaf Trost, electrical and 
structural engineer, who had been associated with Marconi’s 
Wireless Telegraph Company, Ltd., for many years. Mr. 
Trost, who was a Dane, was forty-two years of age. With 
the exception of an interval of three years, he had been in 
the employ of the Marconi Company since 1911. He was a 
specialist in mast design, and during the last few years he 
had devoted his attention to the design of 800ft. masts 
for high-power wireless stations, and the 300ft. masts 
used for the Imperial wireless beam stations. At the time 
of his death he was employed on behalf of the Marconi 
Company in erecting masts at Daventry for the British 
Broadcasting Corporation. 


THREE PROMINENT CANADIAN ENGINEERS, 

Tue deaths of three prominent Canadian engineers are 
reported. First of all, Mr. Charles H. Rust, a former 
city engineer of Toronto, died on September 22nd, at the 
age of seventy-four years. Mr. Rust was born in England 
but went to Canada when young. He entered the service 
of the City of Toronto, and was placed in charge of a sewer 
system early in his career. Later, he became assistant 
to the engineer, and_finally city engineer in 1898. He 
resigned that position four years later to become city engi- 
neer of Victoria, B.C., but returned to Toronto in 1918, 
and was for some time engaged in important work for the 
Street Railway Company. Mr. Rust was a member of the 
Engineering Institute of Canada, of which he became presi- 
dent, and of the American Society of Civil Engineers, holding 
the office of vice-president. Then Mr. Richard B. Rogers, 
of Peterboro’, Ont., died on October 2nd. Mr. Rogers was 
born in 1857, and graduated at McGill University, Mon- 
treal. After engaging sometime in the practice of his pro- 
fession, he was appointed superintending engineer of the 
Trent Canal system. His most notable work in that 
capacity was the designing and construction of the cele- 
brated lifting locks at Peterboro’ and Kirkfield, Ont. These 
works were the first of the kind to be constructed on the 
American Continent and were the largest in the world. 





Finally, William G. A. MacDonald, of Montreal, Quebec, 
died on October 9th at the age of seventy-six years. He 
was born in Scotland, but went to Montreal when young, 
and entered the service of the Canadian Pacific Railway 
as bridge engineer. He afterwards became city engineer 
of Montreal, a position that he occupied for many years, 
during which he planned and directed the carrying out 
of the park and sewage system of the city. 


A DIESEL ELECTRIC TRAIN. 


A VERY interesting type of train, combining the inde. 
pendence and fuel economy of the Diesel locomotive with 
the tractive advantages of the electric train, has been 
ordered by the Buenos Aires and Great Southern Railway, 
on the advice of their consulting engineers, Messrs. Livesey 
Son and Henderson. The duty of the train will be to handle 
the Buenos Aires suburban service, where stops are frequent 
and a high average speed has to be maintained. A; 
designed the train comprises ten carriages with a D:ese| 
vehicle at each end, the engines of which supply current to 
motors driving the road wheels of all the vehicles. Each 
“locomotive ” is therefore a kind of travelling power 
station. It is equipped with a pair of Diesel engines, 
which have been ordered from Messrs. Sulzer Brothers, of 
Winterthur. Each engine consists of eight cylinders in 
line and develops 600 B.H.P. at 700 r.p.m. To the engines 
are coupled Oerlikon generators, supplying continuous 
current at 750 volts. Each of the four generating units on 
the train feeds its own separate electrical circuit, which 
comprises one of the two 100-kW motors with which each 
“locomotive ” is provided, and five 75-kW motors, one 
on each of five coaches constituting half of the train 
Each half of the train is independent of the other half 
from the electrical point of view, the only cables passing 
from end to end being those necessary for the distance 
control of the locomotive in the rear of the train. 

By means of trains of this kind it is believed that the 
most satisfactory solution of the problem of providing a 
rapid shuttle service on the suburban system of Buenos 
Aires will be obtained. The average speed aimed at is 
about 28 miles an hour on runs of 18 to 30 miles, including 
stops at every mile or two. So high an average speed can 
only be obtained by the use of motors on every bogie of 
the train, an arrangement which gives sufficient adhesion 
to permit of a starting acceleration after each stop of 
nearly 1-5ft. per second per second. The maximum 
running speed will be about 45 miles per hour. It may be 
mentioned that the Buenos Aires and Great Southern 
Railway Company has also ordered from Messrs. Sulzer 
the Diesel electric equipment of a 450 H.P. motor coach 
and a Diesel engine of 600 B.H.P. for a locomotive with 
hydraulic transmission. The traction motors for the train 
we have described are being furnished, we understand, by 
the Metropolitan-Vickers Company, Ltd., and the carriages 
by Messrs. Armstrong. The behaviour of the train in 
service will be watched with great interest by all railway 
engineers. From comparative estimates, it appeared that 
the cost of employing the system of Diesel-electric traction 
which has been adopted was considerably less than one- 
quarter the cost of electrifying the system in the usual way. 








ROCK BURSTS ON THE RAND. 


In the course of his annual report for the year 1926 the 
Inspector of Mines for the Brakpan district states that 
out of the total deaths caused by falls of ground, five in 
five separate accidents were due to rock bursts. Pressure 
bursts in that area were not, he said, of the same character 
as those that occurred in the central area of the Witwaters- 
rand, in that they were never violent and always very 
local. The old generally accepted method of “ pigstye ”’ 
support had, he continued, been to a very great extent 
abandoned in the flatter mines, and the concrete column 
support system adopted in conjunction with pillars and 
waste packs. These columns were of two classes, one con- 
sisting of discs 4in. to Sin. in thickness, varying in diameter 
from 30in. to 18in. The dises, locally known as pancakes 
or biscuits, were manufactured on the surface. Tne other 
class was of the monolith type, varying in diameter from 
4ft. to 2ft. 6in., built in situ. Pigstyes in time became, 
he said, more or less useless as supports unless the timber 
used in their construction was pickled. Such supports, 
therefore, in an area where pillars, &., were to be re- 
claimed, had to be renewed before the work of reclamation 
could be commenced. By the adoption of the concrete 
method greater safety for persons engaged on reclamation 
work was assured, and at the same time at a less cost. 
Other advantages of the system were that the dangers of 
outbreaks of fire was obviated and that the pollution of the 
mine atmosphere by gases emanating from rotting timber 
disappeared. The supports were systematically placed 
in regular lines at definite intervals. Such a system, if 
rigidly adhered to, must assuredly tend to prevent extensive 
falls of roof. Given that mine bosses and miners exercised 
greater care in their examination of the areas between these 
systematically placed supports and the working face, a 
reduction in the number of accidents must result. There 
were some mines, however, in which this new system of 
supporting could be applied which had not yet adopted 
it throughout. The managements of such mines claimed 
that the pigstye method might yet prove to be superior, 
provided the timber used was pickled. 

Mr. J. D. Marquard, Inspector of Mines, Germiston, 
states that support of workings is receiving a great deal of 
attention. Packs built of old railway sleepers are proving 
very satisfactory and withstand enormous pressures, 
especially when properly filled. They are eagerly sought 
after, but the supply is limited. In one mine of the district 
an extensive experiment was made of the use of the Cranston 
pack made of concrete “‘ dumbells.”’ This type of pack has 
proved to be a failure when subjected to heavy pressure. 
Cylindrical concrete pillars built in situ appear to be with- 
standing considerable pressures. Occasions have arisen 
during the year when it has been necessary to draw atten- 
tion to the small diameter of the lagging used in the con- 
struction of the ordinary pigstyes. It has been found that 
lagging of under 6in. in diameter will not withstand heavy 
oressure if subjected to the least lateral movement. 
‘here such lagging is joggled or drilled it is rendered very 
weak at the corners of the pigstyes. A good deal of experi- 
mental work was undertaken during the year in connection 
with the method of charging drill holes with the object of 
minimising partially exploded cut-off holes. The experi- 
ments took the line of placing the primer cartridges at 
the bottom or near the bottom of the charge. It may be 
said that in all cases these experiments appear to be proving 
that this method is more satisfactory than the ordinary 











method of placing the primer on the top of the charge. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 
Trade Situation. 


THERE is still an absence of evidence in the 
Midlands and Staffordshire of any real improvement of the 
general position of trade, though the unemployment 
returns for the area continue steadily to decline. The 
staple industries remain for the most part unresponsive, 
and business in iron and steel is quiet. In some branches 
of engineering the outlook has become a little brighter, 
but it has not changed sufficiently to give any appreciable 
impetus to the primary industries with which those interests 
are allied. Speaking generally, engineering business is 
patchy and specifications which were expected to have 
been given out ere this are still being withheld. Con- 
structional engineers in this district, however, are not 
badly off for orders. There has been a falling off in the 
Black Country chain and anchor industry, but the nut 
and bolt trade remains fairly brisk. Rather more activity, 
owing to autumn bookings, is reported in the heavy trades 
in the Cradley Heath district. This area has been rather 
badly hit through the general slowing down of industry, 
and the improvement is very welcome. A sub-normal 
attendance and lethargic conditions characterised the 
weekly iron market at Birmingham on Thursday. The 
stronger note struck in the pig iron trade of the Midlands 
only served to emphasise the general dullness of the 
market. 


Pig Iron. 


Midland pig iron is firm at the recent advanced 
prices, a feature of the new business being an increase in 
tonnage. The new buying movement had helped to relieve 
the heavy stocks, and makers are now considering the 
expansion of output. It is announced this week that 
another Northamptonshire furnace is to be blown in, 
the Wellingborough Iron Company being responsible for 
this enterprise. It is realised that the position of inland 
furnaces at the moment is more favourable than on the 
coast, where foreign competition is preventing blast- 
furnacemen from raising their prices in correspondence 
with the advance made by Derbyshire and Northampton- 
shire furnacemen. There has been an attempt on the part 
of consumers this week to shake the market, but furnace- 
men held firmly to the ground they had won. There were 
individual instances in which prices of foundry numbers 
were somewhat firmer. The foundries are taking fairly 
regular supplies of raw material, and their requirements 
are increasing, though the heavy engineering foundries 
are working far below productive capacity. The forges 
remain in a very precarious position, with selling prices 
sunk in many cases below an economic level. The present 
curtailed output is sufficient to meet the requirements of 
consumers, and there is no nervousness regarding future 
supplies. Hence, hand-to-mouth purchases are still the 
rule with a large number of pig iron users. On ‘Change 
in Birmingham to-day—Thursday—Derbyshire No. 3 
foundry was quoted £3 5s. 6d. to £3 7s., a figure midway 
representing the market level. Northamptonshire foundry 
was named £3 0s. 6d. to £3 Is. 6d. Very few sellers were 
prepared to accept the former price. North Staffordshire 
foundry was quoted £3 6s. The market for forge pig is 
as cramped as ever. Prices are low relatively to those of 
foundry qualities, values depending on possibilities of 
absorption rather than on cost of production. Only 
insignificant tonnages are changing hands, and there is no 
promise of improvement. 


Steel Buying. 


There is very little movement in the steel depart- 
ment of the Midland market. Structural business is slow, 
and engineers complain that prices are cut so finely that 
profit making is almost impossible. They maintain that 
steel prices should be reduced, but there seems little likeli- 
hood of steel masters granting further concessions in the 
near future. Consumers of steel, however, maintain the 
policy of hand-to-mouth buying, and orders, though 
frequent, are’for very small tonnages. Angles and joists 
are maintained at £7 12s. 6d.; tees at £8 12s. 6d.; ship, 
bridge and tank plates at £8 7s. 6d.; while boiler plates 
range from £11 to £11 10s. Very little foreign material 
is being bought at the moment. Consumers are placing 
orders chiefly in this country, owing to the advantage of 
getting material quickly. Continental makers are under- 
stood to be revising their price lists with a view to keener 
competition with British mills. The inability to obtain 
quick delivery of material from the North oi England 
because of the congestion on the railways, has brought 
some business to mills in the Midland district. Stafford- 
shire hoop makers maintain their recent quotation of 
£10 10s. at works. They have a fair volume of orders on 
hand. The market in semis is very quiet. Soft billets 
command £5 15s. upwards, while small bars, rolled from 
imported billets, may be bought at £7 15s. upwards. 
Continental semis are rather firmer, 2in. billets being quoted 
£5 4s. and 4in. £5 2s. 6d. It is less easy to place orders for 
delivery in the New Year. Wire rods of British make are 
in slow request. Local mills are kept going only with 
difficulty, though they avail themselves of the continental 
rods, which can be bought at 15s. below the home price. 


Finished Iron. 


Finished iron demand remains quiet. Apart 
from marked bars, there is insufficient demand for finished 
iron to enable mills to arrange rolling programmes. The 
diversity of small orders inevitably adds very materially 
to the manufacturing cost. The chief stand-by of the 
industry at the moment is wrought iron for tube making 
and a variety of engineering requirements, though a fairly 
good demand exists for best iron for engine shafting and 
similar purposes. German steel strip continues to sell 
in rather large quantities for tube manufacture, and the 
lighter gauges are extensively called for in connection with 
motor building. The call for chain and anchor iron, which 


was brisk a little while ago, has fallen off considerably. 
Crown bar prices continue to be a matter for individual 
negotiation, while nut and bolt bars are practically unsale- 


able at the local quotation of £9 per ton. The situation 
in the Staffordshire iron trade is most unsatisfactory, and 
gives cause for grave concern. 


Sheet Prices. 


The galvanised sheet trade is unable to make full 
time. Most of the small! mills find orders somewhat scarce, 
and some of the big makers are overtaking engagements 
and are anxious to find fresh openings for their output. It 
is not surprising therefore to find that sheet prices have 
sustained a further fall. This week quotations have 
weakened to £13 12s. 6d., a fall of 2s. 6d. It is claimed that 
for an attractive tonnage a further half a crown, bringing 
the price to £13 10s., would be accepted by large mills, 
though it is admitted that local makers are not prepared 
to go so low. It was reported on Change to-day that only 
a small proportion of the tin-plate mills are in operation, 
and their requirements are small. Satisfaction is expressed 
at the announcement that important schemes are in hand 
for improving machinery with a view to economical pro- 
duction in the tin-plate industry. 


Scrap. 


Heavy steel scrap is dull at £3 delivered South 
Wales, with 10s. less for steel turnings. A good demand 
continues for cast iron pipes and miscellaneous castings. 


Coal Trade Wages. 


Under the new ascertainment, issued on Satur- 
day and based on the result of the local coal industry in 
July, August and September, the wages of the miners in 
the Cannock Chase and Pelsall area during November will 
remain, for the fifth consecutive month, at the minimum 
under the local agreement. This is 42 per cent. on basis 
rates, but the real ability of the owners to pay is only 
13-90 per cent. A stallman’s minimum per shift is 9s. 4d., 
compared with lls. 6d. in June ; and the minimum of other 
grades of underground workmen, with subsistence wage 
added when allowed, -Practical men and _ holers, 
8s. 10}d.; rock rippers, 8s. 9d.; loaders, 8s. 4d.; datallers, 
8s. ld.; dirt emptiers, 7s. 6d.; men of twenty-one, 7s. 3d.; 
and youths of twenty to fourteen, from 6s. 44d. to 2s. 10d. 
On the surface pit-top men receive 8s. 4d.; men of twenty- 
one and over, 6s. 8d.; and youths of twenty to fourteen, 
from 5s. 6jd. to ls. 1ld. The accumulated deficit since 
December last of the coalowners in the area has increased 
to £555,261, compared with £398,000 recorded at the end 
of September. During September the loss per ton of coal 
was 9id., compared with 10}d. during August. 


18: 


Rolling Stock Contract. 


An important and very welcome overseas rail- 
way rolling stock order has, 1 understand, just been 
received by the Birmingham Railway Carriage and Wagon 
Company, Ltd., of Smethwick. The order is for ninety- 
two bogie corridor vestibule coaches for the main line 
services of the Central Argentine Railway. 


Unemployment. 


The latest returns show a further decrease in the 
number of unemployed in the Midlands. The total is 
120,564, compared with 122,156 for the previous week. 
Birmingham, Coventry, Cradley Heath, Leicester, Smeth- 
wick, Tipton, Wednesbury, West Bromwich, and Wolver- 
hampton all show decreases. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, 
The Industrial Outlook. 


ALTHOUGH, in general, there is probably a slight 
improvement in the engineering industries in Lancashire, 
so far it is not very pronounced in those branches which 
for some time have been running at varying degrees below 
capacity. The heavy electrical engineering sections still 
constitutes one of the few really bright spots, and between 
them the different firms in the district have a good volume 
of work on their books. Locomotive builders, here and 
there, are busier than they were a month or two ago, but 
as others are less active, the position in this section is still 
patchy. Constructional engineers are busy, on the whole, 
but in most cases it is in connection with contracts booked 
some time ago, and the falling off in inquiries recently 
rather points to a slackening of business in the future, 
unless there is an improvement. With regard to the textile 
machinery industry—an important section in this part 
of the country—the depressed state of the Lancashire 
cotton industry continues to restrict the home market 
for textile plant, although the demand for machinery for 
use in the manufacture of artificial silk is expanding. As 
has been indicated in this column recently, however, textile 
machinists are doing a fair trade on export account, and 
particularly with certain of the continental markets. 


More Ships for Canada. 


The announcement this week of the placing of a 
contract by the Canadian Government with Messrs. 
Cammell, Laird and Co., Ltd., of Birkenhead, for two 
more vessels, will not come altogether as a surprise. It 
is not many weeks since an order for three ships for the 
Canadian Government, of an aggregate value of nearly 
three-quarters of a million, was placed with the same firm 
of builders, and on that occasion the possibility of addi- 
tional work from the same source was hinted at. The 
value of the present contract is said to amount to about 
£500,000. 


Non-ferrous Metals. 


It is a rather curious feature of the tin section 








of the market for non-ferrous metals that those magic 


‘ 


words “ statistical strength” seem to carry less weight 
than they did not many months since. This reflection 
is prompted by the fact that, despite a further deoline in 
the visible stocks of the metal in this country, prices for 
cash metal are very much lower on balance compared 
with a week ago, values at the moment of writing being 
fully £6 a ton easier, forward positions being about £5 and 
English metal about £6 10s. lower. Possibly the explana- 
tion may be attributed to a feeling in the market that 
the official statistics in the near future may be decidedly 
more, “ bearish.”” There have been no public developments 
in connection with the reported intention to peg the price 
of tin at round £300, regarding which “ conversations " 
among the world producers are understood to be proceed- 
ing. Buyers, at all events, have not accepted the bait, 
business during the past week being on a relatively 
moderate scale. Copper continues to display the increased 
steadiness which set in a month or so ago, and although a 
good proportion of recent transactions have been of a 
speculative character, owing to shortage rumours, there 
has been a fair amount of trade buying. Standard metal, 
on balance, is about £1 a ton dearer than it was at last 
report, following a similar improvement in each of the 
two preceding weeks. Plentiful supplies and a compara- 
tively poor demand are still the fundamental features of 
the spelter section of the market, the result being a further 
slight loss on the week. Lead is somewhat steadier in 
tone, although buying of the metal for industrial con- 
sumption remains on a moderate scale. 


Iron. 


Apart from the booking of occasional small orders 
there is little activity in pig iron on the Lancashire market, 
and general conditions are much the same as they were 
before the buying movement started about the middle 
of September. So far as this area is concerned, the interest 
of users was confined largely to Staffordshire and Derby- 
shire varieties, Scottish and North-East Coast makes, 
largely on account of the higher prices that are being 
asked, receiving relatively little attention. Midland 
makers, however, are now resigned to the fact that for 
the present the elastic limit of the demand for foundry 
iron has been reached, and they are not anticipating any 
renewed buying interest much before the beginning of 
of next year. They are, however, still receiving a fairly 
free flow of specifications for delivery, and for the time 
being, at all events, they are not disposed to worry them- 
selves about the bogey of accumulating stocks. In the 
meantime, Derbyshire at from 73s. 6d. to 74s. per ton, 
according to quantity ; Staffordshire at about 73s. 9d. ; 
and Middlesbrough iron at 80s. 8d., delivered Manchester 
or equal distance, are fairly steady, though Scottish foundry 
iron and hematite at 89s. and 86s. respectively per ton 
delivered are both showing some slight indications towards 
easiness. 


Steel. 


: The majority of steel makers’ order books are 
sufficiently low to permit of early deliveries being effected 
of almost all kinds of steel. Under these circumstances 
users are content, in the absence of market factors to render 
a departure from such a course advisable, to order limited 
quantities for early delivery. In view of the easiness in 
certain sections of the market and the view that higher 
prices in any other section are out of the question their 
argument is that they have little to lose and a possibility 
of gaining something by proceeding on these lines. The 
Association prices for joists and sections remain at 
£7 12s. 6d. per ton, with ship and tank plates at £8 7s. 6d. 
Boiler plates, however, are ao variously offered at from 
£10 10s. to £10 15s. per ton, and steel bars at from £7 12s. 6d. 
to £8 10s., according to size. Quotations for continental 
varieties of steel have continued to stiffen a little, although 
only a quiet business on this market has been reported 
during the past week. Angles are at £5 16s. 6d. per ton ; 
Siemens plates at £7 10s.; ordinary plates at £7 2s. 6d.; 
steel bars at £5 16s. ; wire rods at £5 7s. 6d. to £5 8s. 6d. ; 
sheet bars at about £5 2s. 6d.; and billets at £4 19s. to 
£5, for cash against shipping documents, and including 
delivery to works in this area. 


Manchester Association of Engineers. 


At a meeting of the above Association, held 
at the Engineers’ Club, Manchester, on October 28th, 
@ paper was read by Mr. W. E. W. Millington, M. Inst. 
C.E., on the “ Design and Construction of Centrifugal 
Pumps.” The author has had a long experience of the 
design, manufacture and use of this type of pump, and in 
this paper he has collected points of detail for discussion. 
He says that, notwithstanding the great improvements 
which have been made, there is still room for a general 
improvement in efficiencies, especially in pumps dealing 
with small quantities against high heads and in high-speed 
pumps. Improvement is also possible in combating 
erosive eddying effects. Regarding the design and con- 
struction of impellers, for instance, Mr. Millington says 
it is usual in theory to draw the well-known velocity 
diagrams which apply to the inlet and outlet conditions, 
the inlet diagram being used in designing the blades and 
the outlet diagram being used on the assumption that 
each of the passages between the blades has water flowing 
uniformly through it. Calculations are made from 
these two diagrams, and apparently in these the shapes 
of the blades and of the passages between the inlet and 
the outlet have little or no influence on the performance of 
the pump. In the author's opinion the shape of these 
passages is of great importance, and the behaviour of the 
water in passing from the eye to the periphery plays a 
very great part in the results obtained. So far, Mr. Milling- 
ton says, little or nothing has been done in investigating 
this. He said there was considerable evidence that water 
in passing through an impeller did not behave in accord- 
ance with the simple theory, and there did not appear 
to be any reason why it should do so. He then dealt with 
some of the points of design of the impellers, guide passages, 
casings and bearings. Speaking on the subject of dynamic 
balancing, he emphasised its importance in view of the 
tendency to use higher speeds. The paper was illustrated 
by diagrams and sectional drawings, and led to a lengthy 





discussion. 
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BARROW-IN-FURNESS. 
Hematite. 


The hematite pig iron trade continues in the same 
condition, with customers showing a tendency to place 
orders more freely. No heavy tonnage is involved in 
orders at present, but certainly the conditions are better 
than they were, and there are some in the district who 
are inclined to the opinion that there will be a further 
improvement, but that remains to be seen. Stocks in the 
district are certainly being reduced, and that is a good 
sign. Steelmakers are still taking a fair proportion of 
iron in Barrow and Cumberland, and that does not allow 
in these two cases of much stock being created. In 
both places there have been more shipments of pig iron 
from the district—some to South Wales, some to London 
for shipment, and elsewhere. Business in Special qualities 
is fair, and there may be an improved demand for them in 
the future. The iron ore trade remains the same, and 
that condition will continue to obtain until there is an 
increase in the number of furnaces in blast in the district. 
There would appear to be little chance of more iron ore 
being dealt with in view of the fact that the possibility 
of increasing the number of furnaces seems remote. There 
will have to be a big increase in orders for pig iron before 
any more are put in blast. 


Steel. 


The steel trade is moderately brisk, and at Barrow 
the rail, merchant’s, Siemens and hoop departments are 
all engaged, and, what is more, they are likely to be for 
a few months to come, and fresh orders may be booked 
between now and the end of the year. There have been 
shipments of rails from Barrow to Birkenhead for tran- 
shipment and Madras. Hoops have been sent by sea 
to London for transhipment. 


General. 


In the great gale which this district experienced 
at the end of last week, none of the north works suffered 
much serious damage, despite their extremely exposed 
positions. In fact, the whole district, as compared with 
other parts of the country, came out very satisfactorily. 








SHEFFIELD. 
(From our own Correspondent.) 
Varied Conditions in Steel Trades. 


A FEw years ago Sheffield passed through a time 
when the heavy trades were notably dull, while the lighter 
sections were enjoying considerable activity. A similar 
condition of things seems to be developing at present. 
Although it cannot be said that the lighter steel branches 
are really busy, there are definite signs of improvement. 
In a number of cases, firms report increased order books, 
with prospects of further new business next month. There 
are, at any rate, indications that the worst of the depression 
has been seen, and that the tide is turning. On the other 
hand, the heavy side of industry has undergone further 
shrinkage, especially in the basic department, and there is 
a good deal of idle plant in the Rotherham, Penistone, and 
Stocksbridge districts. It is indeed probable that the 
output of the basic furnaces has never previously been so 
small, except during periods of industrial disturbance. 


Railway Steel. 


There are many complaints of scarcity of orders 
for railway axles, tires, and springs. The home railway 
companies are pursuing a policy of economy in giving out 
orders for new rolling stock and renewals, and it is con- 
sidered that they will find it necessary to increase their 
specifications before long. Private owners of wagons 
are also placing very little work. Railway work for over- 
seas markets can only be obtained in the face of very keen 
continental competition, which in many cases forces 
British firms to quote unremunerative prices. Some firms 
engaged in the manufacture of special track work of 
manganese steel report a fair demand from the railways, 
but very little business from tramway undertakings. 
The rolling mills have had a steady increase of output 
during the latter half of October, but trade is still quiet. 


A Good Shipbuilding Order. 


A good deal of satisfaction was caused in Shef- 
field this week by the report that Cammell Laird and Co., 
Ltd., had received an order from the Canadian Govern- 
ment for the building of two vessels. The amount of the 
contract is about £500,000. It was only recently that the 
firm booked an order from the same source for three ships, 
at the price of £769,800. The news will be received with 
special pleasure at Birkenhead, where the firm’s shipbuild- 
ing yard is situated. 


Cutlery and Plate. 


There is a considerable amount of activity in the 
cutlery trade, and, although there are some instances to 
the contrary, the majority of firms report that they are 
doing a greater volume of trade than a year ago. Orders 
already placed for the Christmas season are, however, 
approaching completion, and the stream of new orders is 
dwindling. There is a growing demand for stainless 
spoons and forks, and other goods made of metal which 
does not easily tarnish. Not only stainless steel, but also 
high-percentage nickel steel is used in the manufacture 
of these articles. In silver and electro-plate, activity is 
still fairly general. London silversmiths have on hand 
many orders for expensive pieces of plate of special design, 
and are finding a difficulty in obtaining sufficient skilled 
craftsmen to execute them. They have been able to secure 
a few from Sheffield, but the city has no surplus of such 
workmen, as those who have died or retired are not being 
replaced. 


Rationalisation of Industry. 


his guests to the works of Vickers Ltd., and this proved 
the occasion for an interesting speech by General Sir 
Herbert Lawrence, the chairman of the company. He 
remarked that he wished the visitors could have seen the 
works more fully occupied, but still they were not doing so 
badly. How it would work out at the end of the year, he 
did not know ; but, so far as he could see, work was going 
in the right direction. Speaking of trade generally, he 
said that in the matter of foreign competition he thought 
they were beginning to see daylight. With the stabilisa- 
tion of foreign currencies, and with the general recovery 
of the world at large, he thought they would find a tendency 
for labour costs to rise abroad, and rightly so, and if that 
was the case one factor in the competition would at all 
events have been considerably altered. He was profoundly 
convinced that they would not find salvation by a policy 
of tariffs. He believed that such a system was simply 
another way of subsidising inefficiency, and that it was a 
harmful policy for this country to adopt as a whole. What 
they had to do at home was to seek to eliminate waste ; 
waste in old, obsolete plants and waste by lay out in exces- 
sive administration expenses. It was a matter of common 
knowledge that there was a very large percentage of the 
steel and engineering businesses in this country to-day 
which were ill-adapted for one reason or another to com- 
pete under modern conditions. They existed by a sort of 
cut-throat competition, and were simply carrying on 
from day to day. If their production was added to that 
of the more modern institutions, the whole course of events 
might be different. For that reason he was strongly in 
favour of what was known as the rationalisation of 
industry. By that he meant the amalgamation of like 
with like, not unlike with unlike. If they amalgamated 
on the right lines, in a comparatively short time they 
would get good financial stability and all the power of 
securing the best brains and the best administrative capa- 
cities in the country. Under those conditions he saw no 
reason why their trades should not prosper again. 


Metallurgical Microscopes. 


Sir Robert Hadfield, head of the firm of Hadfields, 
Ltd., whose valuable researcltes have contributed so largely 
to the progress of the steel trade, is taking the lead in an 
effort to stimulate British manufacturers to produce 
metallurgical microscopes equal to those which, he says, 
are being imported from abroad. His firm desires to 
equip its works with an up-to-date photo-micrographic 
outfit, and has found that the best apparatus is of Austrian 
make. In order to avoid the necessity of placing the 
order abroad, Sir Robert or his firm is prepared to pay to 
any manufacturer who will supply a British-made equip 
ment similar to the Reichert large photo-micrographic 
apparatus, or one which fulfils the requirements of the 
metallurgist at least as fully, a premium of £50, in addi- 
tion to the price at which the Reichert equipment is now 
obtainable. Sir Robert considers that we in this country 
can make the necessary quality of glass and the lens out of 
the glass, but that we have not paid sufficient attention 
to making the mechanical side of the microscope, with the 
result that orders are going abroad. 


Leeds Items. 


The Leeds Forge Company, which is amalgamated 
with Cammell Laird and Co., Ltd., of Sheffield, has received 
an order for 300 high-sided steel bogie wagons of 45 tons 
capacity for the Mashonaland Railways. Kitson and Co., 
Ltd., of the Airedale Foundry, Leeds, have bought the 
goodwill of the business of Manning, Wardle and Co., 
Ltd., locomotive engineers, of the Boyne Engine Works, 
Hunslet, Leeds. Messrs. Kitson have acquired the draw- 
ings, patterns, &c., of Messrs. Manning, Wardle, and are 
able to supply orders for new engines, repairs or spare parts 
of the type made by the latter firm, whose light engines 
are in use by many mining and contracting firms in different 
parts of the world. The plant and machinery of the Boyne 
Works were bought some time ago by Thos. W. Ward, Ltd., 
of Sheffield, for dismantling purposes. 


Sewage Works Extensions. 


The West Riding Rivers Board has asked the 
Doncaster Corporation to complete the plans for the exten- 
sion and improvement of its Balby sewage works, and at 
once to proceed with the renewal of the distributors and 
the construction of extra filters, as a temporary expedient. 
It was reported at the meeting of the Board that the 
Keighley Corporation had passed a scheme of sewage 
extensions to cost £80,000, and had made application to the 
Ministry of Health for borrowing powers. 








NORTH OF ENGLAND. 
(Frum our own Correspondent.) 
Coal Trade Proceeds and Costs. 


For the third successive month the economic 
yield in the Durham coalfield shows an improvement. 
The deficiency to be made up by the owners is still heavy, 
but there is at least some slight relief. If there had been 
no safeguarding minimum of 89 per cent. on basis rates 
for the miners, wages this month would be at the rate of 
42-07 per cent., as against 35-23 per cent. in October 
and 34-83 per cent. in September. Prices have not appre- 
ciated, but costs have gone down probably as the result of 
more regular working. Thus the deficiency to be made 
up this month by the owners is at the lower figure of 46-93 
per cent., being the difference between the economic yield 
of 42-07 per cent. and the minimum of 89 per cent. The 
Northumberland ascertainment is less favourable than 
that of Durham. It shows that the wages payable would 
be at the rate of 33-2 per cent. on the basis, as against 
34-41 per cent. in October, a fall of 1-39 per cent. The 
minimum percentage on basis rates is 80, and therefore 


Cleveland Iron’ Trade. 


There are indications that the prevailing quieter 
tone of the last two or three weeks is slowly broadening 
out, and the immediate outlook for the Cleveland iron 
trade is tending to improve. The position on the Continent 
is becoming such that Cleveland has little cause to fear 
present competition from abroad, though Scotland can 
still buy imported iron more cheaply than Cleveland 
brands. On the whole, however, continental competition 
is being met under more promising conditions and export 
inquiry is good. The uneconomic conditions of the 
industry are causing some anxiety, but hope is entertained 
that the situation will shortly justify more plant being 
put into operation, thus reducing working expenses. Values 
are well maintained, though home buyers express dis- 
satisfaction at being charged 2s. 6d. more than customers 
in Scotland and on the Continent. For home purposes 
No. 1 Cleveland pig iron is 70s.; No. 3 G.M.B., 67s. 6d. ; 
No. 4 foundry, 66s. 6d.; and No. 4 forge, 66s. ; and for 
shipment to Scotland, as well as to destinations abroad, 
fixed prices are 2s. 6d. below the foregoing figures. 


Hematite Pig Iron. 


Sales of East Coast hematite pig iron are becoming 
less difficult to arrange. A number of inquiries is circulat- 
ing, both for home use and for export, but, with makers 
still keen to book orders, price-cutting continues, and 
definite values are difficult to determine. Demand is 
chiefly for iron of special analysis. Quotations are based 
on round about 72s. for mixed numbers, and 72s. 6d. for 
No. 1 quality. 


Ironmaking Materials. 


Though business in foreign ore is virtually at a 
standstill, sellers hint at possible stiffening of quotations 
when consumers resume negotiations for supplies. Best 
Rubio ore stands at 21s. per ton c.i.f. Tees. Coke quota- 
tions are somewhat less weak, but makers still experience 
difficulty in inducing consumers to buy on the unprofitable 
terms named. Good medium blast-furnace kinds are put 
at 18s. per ton delivered at the works in this area. 


Manufactured Iron and Steel. 


An all-round better feeling is noticeable in the 
manufactured iron and steel trade. Fairly good orders 
have been booked recently for certain descriptions of 
finished steel, notably for shipbuilding requisites, and for 
constructional engineering work. Producers age also 
hopeful of deriving some benefit from the placing of the 
Admiralty contracts just announced. Prices are firmly 
maintained. 


Iron and Steel Exports. 


There was a decline of approximately 10,000 
tons in the aggregate shipments of iron and steel from the 
Cleveland district during October, as compared with the 
preceding month. The invasion of cheap foreign iron 
into Scotland has reduced Cleveland’s trade across the 
Border to very small proportions, the Scottish shipments 
of pig iron totalling only 3600 tons, compared with 5048 
tons in September. On the other hand, the shipments 
abroad increased from 8006 tons in September to 8892 tons 
in October, and thus the pig iron exports showed a net 
contraction of 907 tons. Germany was the largest customer 
with 1985 tons, while Denmark took 1450 tons, Italy 1310 
tons, and Belgium 1174 tons. Manufactured iron and 
steel shipments fell from 80,896 tons in September to 
71,473 tons in October, chiefly owing to a drop of 7000 
tons in the exports to India and Ceylon. 


Wages Up. 


As a result of the ascertainment for the three 
months ended September last, the steel workers’ wages in 
the North of England are to be advanced by 1} per cent. 
as from Sunday. The percentage for the current three 
months will therefore be 25 per cent. on the basic scale. 


The Coal Trade. 


There is a very good tone dominating all sections 
of the Northern coal trade, and the position appears quite 
cheerful for the remainder of this year, and for over next 
year speculators are quoting more freely. Continental 
inquiries are more numerous, but at the moment the prices 
asked from this side cause the foreign consumer to hold 
off. While transactions are being effected they have not 
opened out into any large business. Still, prospects are 
brighter, and both fitters and merchants are taking a more 
hopeful view, and generally holding steadily for a good 
average range of prices. Producers of Northumberland 
steam coals are well satisfied with their immediate book- 
ings, but would welcome more business for smalls, although 
they, too, are showing more activity. Fitters ask a firm 
13s. 6d. to 14s. for best steams, and there does not seem 
to be anything under 13s. in second hands. Second quali- 
ties are steadier at 12s. 9d. to 13s. 3d., and steam smalls 
vary according to loading position at 8s. to 10s. All 
grades of gas fuel are in improving tone. The best brands 
are very steady in price, and seconds are an increasing 
inquiry. Coking coals and bunkers are showing more 
regularity in demand. Notwithstanding the large amount 
of business done during the past month in gas coke, the 
demand is unabated, and makers are booking up to the 
end of the year. Prompt parcels can easily secure the 
late figure of 24s. November and December production 
is substantially earmarked for customers, and second- 
hand holders are inclined to mark time in their ideas of 
what prices may be a week or so ahead. There is a fairly 
steady tone in ordinary patent foundry coke at 17s. 6d. 
to 18s. 6d., and the superior grades hold for 24s. to 26s. 
Supplies of beehive descriptions are limited and range 
from 25s. to 30s. per ton. 














The Cutlers’ Feast last week was followed, as in 
several previous years, by a visit of the Master Cutler and 


the deficiency to be made up by the owners is 46-98 per 
cent. 
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SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding: Large Clyde Output. 


Durine October an exceptionally large amount 
of new tonnage was launched from Clyde yards, the total 
reaching twenty vessels of 72,685 tons in all, which is the 
largest recorded for the month of October since the year 
1924, and the second largest during the last twenty- 


three years, with the exclusion of the war years. 
The total tonnage launched from Clyde yards for 
this year to date amounts to 174 vessels of 332,979 


tons, compared with 112 vessels of 256,553 .tons in the 
same period last year. The increased output is largely 
the result of last year’s coal strike, many vessels held up 
during that period having now been brought to the 
launching point. While for that reason the October 
returns do not indicate exceptional prosperity in the 
industry, some important contracts have been booked 
recently, and the outlook for the winter months is con- 
siderably better. During October eight vessels of 5000 
tons and over were launched, the largest of these being 
as follows :—Beaverford, twin-screw turbine, 10,000 tons, 
built for Canadian Pacific Steamships, Ltd., London ; 
Dunster Grange, twin-screw motor ship, 9100 tons, for 
the Houlder Line, Ltd., London; Voco, oil tanker, 8620 
tons, for the Vacuum Oil Company, London ; Eurybates, 
twin-screw motor, 6400 tons, for the Ocean Steamship 
Company, Liverpool; Cymbeline, oil tanker, 6300 tons, 
for C. T. Bowring and Co., Liverpool; and the Sveti 
Viaho, cargo, 5950 tons, for the Dubrovacka, Varobrodska, 
Plovidba, Dubrovnik. Contracts announced during 
October include four 10,000-ton motor ships for the Prince 
Line, a 9130-ton motor ship for Messrs. Bibby, Liverpool, 
and a cargo motor ship of 8500 tons for Sir William 
Reardon Smith and Sons, Ltd., Cardiff. 


Steel. 


The situation in the steel trade remains entirely 
unsatisfactory. The output from the works continues low 
and the scarcity of fresh orders has a most depressing 
influence. One plate mill was restarted during the week, 
but this is an exceptional event. On the whole, boiler 
plates, ship plates and sectional material are all extremely 
quiet. Prices are unchanged. 


Steel Sheets. 


Steel sheets are quiet on the whole. The light 
gauges are fairly busy, but heavy sheets are very slow. 
Prices are inclined to weaken. 


Iron. 


The bar iron works are comparatively idle. 
The demand for re-rolled steel bars is somewhat better 
than for iron, but even the former are far from active, 
and prices can easily be shaded for a good order. Re- 
rolled steel bars are quoted £7 15s. per ton home and 
£7 2s. 6d. per ton for export. Pig iron is dull and inactive. 
Business is confined to small lots, and prices are difficult 
to maintain. 


Exports and Imports. 


Arrivals of iron ore were somewhat larger than 
for some time, amounting to 17,000 tons. About 3000 
tons of manufactured iron were discharged, including 
billets from the Continent. Exports of manufactured 
iron amounted to 5000 tons. 


Coal. 


There has been an improvement in the export 
demand for coal, due to operations on the part of mer- 
chants having commitments abroad in view of the labour 
troubles in Germany. Collieries, however, are not optimis- 
tic as prompt business is still on restricted lines. Lanark- 
shire ells and splints, Fifeshire and Lothians steams and 
washed nuts are all well placed and firm at present. 
Aggregate shipments amounted to 249,444 tons, against 
268,600 tons in the preceding week and 288,289 tons in 
the same week in 1925. Home demands for fuel are still 
below normal for practically all purposes. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Conditions. 


THE position in the steam coal trade of this 
district has not undergone any material alteration so far 
as prices are concerned, though the working of the collieries 
varies to some extent as the result of the tonnage which is 
available for them. Shipments last week marked a decline 
of just over 55,000 tons, as compared with the previous 
week. The total was only 394,197 tons, which was dis- 
appointing, but still the reduction was not surprising, 
in view of the fact that although the week commenced 
in promising fashion it ended very differently. Owing to 
bad weather tonnage was held up, and on Saturday last 
there were as many as forty-seven idle loading appliances 
at the various docks. Fortunately, a considerable amount 
of the tonnage, which had been delayed, arrived over 
last week-end, and the consequence was that on Monday 
there were only twenty-two vacant loading berths at the 
various docks, which is a more satisfactory position than 
has been the case for some time past. Whether it will be 
maintained for very long is very problematical, as charter- 
ing of late has not been quite so active. The amount of 
tonnage taken up to load in this district last week was only 
just over 260,000 tons, which is a lower figure than for the 
previous fortnight, and is quite inadequate for the needs 
of this district. The general demand for steam coals does 
not appreciably expand, though there is no evidence that 
the inquiry has fallen off any further: So far as can be 


ascertained, the British Admiralty authorities have not 


year, but the Central Argentine Railways have come on the 
market for prices for their requirements over 1928. No 
specific quantity is stipulated, though their purchases 
are reported to vary from 400,000 to 500,000 tons per 
annum, which is no mean total, especially in these times. 
They usually purchase direct from the colliery, and take 
one of the superior qualities. 


“To Strengthen the Coal Trade.”’ 


The official announcement is made that at a 
meeting of the Commercial Committee of the South Wales 
Coalowners’ Association held on Monday, a scheme was 
received which has been prepared with a view of strenthen- 
ing the coal trade. After full discussion it was decided 
to submit the scheme to the colliery companies for their 
consideration prior to a meeting of the Coalowners’ Asso- 
ciation, to be held in about a fortnight’s time. No details 
have yet been disclosed as to the actual contents of the 
scheme, though it is no secret that a small sub-committee 
composed of Mr. Thomas Evans, managing director of 
Ocean Coal Company, Ltd.; Mr. F. T. Halford, chairman 
of the Commercial Committee and managing director of 
T. Beynon and Co., Ltd.; and Mr. Finlay Gibson, the 
secretary of the Coalowners’ Association, has been 
engaged for several months on preparing a scheme which 
is intended to do away as far as possible with so much 
competition and to assist in the stabilisation. It is inter- 
esting to recall that it was in 1897 that the late Lord 
Merthyr, who was then chairman of the Sliding Scale 
Committee, brought forward a scheme, based on the 
principles laid down by the late Lord Rhondda, which 
involved the regulation of output in order to prevent 
violent fluctuations in prices and the wages of the work- 
men. Lord Merthyr stipulated for support for the scheme 
from 95 per cent. of the collieries, but as only 80 per cent. 
was forthcoming, the scheme was not pursued. 


Coal Tipping Hours. 


The coal trimmers and tippers at local ports have 
decided to approach the shipowning and other interests 
concerned for the purpose of arranging a conference to 
discuss the desirability or otherwise of continuing the 
broken shift system of working, which was brought into 
operation immediately after work was resumed following 
the national coal stoppage. The hours worked are from 
7 a.m. to 4 p.m. and from 8.30 p.m. to 5.30 a.m., with 
time for meals. The men are anxious to revert to the con- 
tinuous shift system, viz., from 6 a.m. to 2 p.m. and from 
2 p.m. to 10 p.m. 


Change in Directorate. 


Some surprise was occasioned in coal trade 
circles at the end of last week at the news that the Ebbw 
Vale Steel, Iron and Coal Company, Ltd., had made 
changes in its directorate, the retiring directors being Sir 
John Beynon, Bart. (vice-chairman), Sir Philip G. 
Henriques, K.B.E., and Mr. Lionel Franklin Beynon. Two 
new directors are Sir Arthur Lowes Dickinson, and Mr. 
Lionel Digby Whitehead, and names of additional directors 
are to be announced later. The changes in no way affect 
the arrangements with T. Beynon and Co., Ltd., as the 
selling agents of the coal from the Ebbw Vale collieries. 


G.W.R. Statistics. 


Returns have been issued by the Great Western 
Railway Company regarding the trade of the six ports 
under its control in South Wales for the four weeks 
ended October 2nd last, during which period imports and 
exports came to 2,864,849 tons, which compared with 
2,829,632 tons for the preceding four weeks. There was 
therefore a gain of 35,217 tons, but, as a matter of fact, 
it was due to the advance in imports, as exports were 
actually less by 50,829 tons. Coal and coke shipments 
marked a reduction of round about 100,000 tons. For the 
forty weeks of this year ended October 2nd last, the total 
trade of the six ports aggregated 28,849,431 tons, which 
compared with 16,184,985 tons for the same period of 1926, 
but last year’s operations were affected by the national 
coal strike, so that the comparison is valueless. At the 
same time, it is interesting to note that for the same period 
of 1925 the aggregate was 26,465,788 tons, so that the 
figures for the current year are in advance of the statistics 
of two years ago by 2,385,643 tons. 


Tin-plate Works Restart. 


The Cwmfelin Tin-plate Works restarted opera- 
tions on Monday when a number of mills were put into 
commission. These works have been idle for over a month. 
About 1200 men are usually employed, and about half 
of this number have so far been taken on. 


Current Business. 


The steam coal market has not varied to any 
perceptible extent since I wrote a week ago. The inquiry 
all round remains comparatively quiet for all descriptions 
of large coals, but smalls have not given way any further, 
and sized qualities maintain their good tone, owing to 
their scarcity. The coke and patent sections display no 
change, the foreign inquiry being on very moderate lines, 
but pitwood, which recently fell from 33s. to 27s., has 
shown some recovery, as the price is now about 28s. 


The late Mr. Edward Steer. 


The death took place on Saturday last at the 
Woodlands, Malpas, near Newport, Mon., of Mr. Edward 
Steer, who until recently had been chairman of the leading 
firm of iron and steel makers, coalowners, &c., Guest, 
Keen and Nettlefolds, Ltd., who have large interests in 
South Wales and the Midlands. Mr. Steer, who was in 
his seventy-seventh year, was a native of London, and 
was the second son of the late Mr. Charles Steer, of Stoke 
Newington. As managing director of Nettlefolds, Ltd., 
he laid out the Castle Steel Works at Rogerstone, near 
Newport, and when, later, the firm was amalgamated 
with Guest, Keen and Co., Mr. Steer joined the board 
and subsequently became the chairman, which position 




























































































































LAUNCHES AND TRIAL TRIPS. 





Ow Tanx Surp ; built by Swan, Hunter and Wigham Richard 
son, Ltd.; dimensions, 440ft. by 58}ft. by 33ft. 9in.; 10,500 tons 
deadweight. Engines, jevuntedl, direct-acting, triple-expansion ; 
constructed by the Wallsend Slipway and Engineering Com- 
pany, Ltd.; launch, October 11th. 


PETRONELLA, twin-screw motor vessel ; built by Harland and 
Wolff, Ltd., to the order of the Anglo-Saxon Petroleum Company; 
dimensions, 305ft. by 50ft. by 15ft.; 2770 gross tonnage. 
Engines, two sets of single-acting, four-stroke cycle six-cylinder ; 
constructed by the builders ; trial trip, October 11th. 

TiLaPa, single-screw steamer; built by Cammell Laird and 
Co., Ltd., to the order of Elders and Fyffes, Ltd.; dimensions, 
400ft. by 51ft. by 32ft. llin. Engines, triple-expansion recipro- 
cating, 27}in., 46}in., 78in. diameter by 54in. stroke, pressure 
210 Ib.; constructed by the builders ; launch, October 11th. 


BeLMorra, cargo vessel ; built by Sir W. G. Armstrong, Whit- 
worth and Co., Ltd., to the order of A/S. Rederit Belmoira, 
Oslo ; dimensions, 340ft. 9in. by 49ft. by 23ft. 6in ; to carry 
4325 tons. Engines, Armstrong-Sulzer Diesel, four-cylinder, 
two-cycle ; constructed by the builders ; launch, October 12th. 


PEeLAyYo, motor vessel ; built by Harland and Wolff, Ltd., to 
the order of MacAndrews and Co., Ltd. ; dimensions, 270ft. by 
39ft. by 17ft. 6in. ; 1375 gross tonnage. Engines, six-cylinder, 
single-acting motor; constructed by the builders; launch, 
October 12th. 


Sea Bette II., steam yacht ; built by J. Samuel White and Co., 
Ltd., to the order of the Crown Agents for the Colonies ; dimen- 
sions, 200ft. by 33ft. Gin. by 16ft. Engines, two sets of triple- 
expansion, 11jin., 18in., 29in. diameter, with 24in. stroke ; pres- 
sure, 180 Ib. ; constructed by the builders ; launch, October 13th. 








EDUCATIONAL INTELLIGENCE. 





Tue Governors of Loughborough College invite applications 
for the award of five open scholarships in the Faculty of Engi- 
neering, each of the value of £75 per annum. The scholarships 
are open to British subjects situate in any part of the Empire, 
and are tenable at Loughborough College, Leics., England, for the 
period of the full diploma course. The entrance examination 
for the session 1928-9 will take place on Tuesday, Wednesday, 
and Thursday, April 24th, 25th, and 26th, 1928. All applicants 
must be not less than sixteen years of age on October Ist, 1928. 
Further particulars and application forms may be obtained from 
the College Registrar. 








CONTRACTS. 





Tae Leevs Fores Company, Ltd., has received an order for 
300 high-sided steel bogie wagons of 45 tons capacity for the 
Mashonaland Railways. 


Tue Commissioners for Improving the Port and Harbour of 

Waterford have accepted the tender of Messrs. John Hearne and 
Son, of Waterford, for the construction of a new deep-water 
wharf and all relative connected or contingent work for the sum 
of £26,134. 
Joun M. Henperson anv Co., Ltd., of Aberdeen, have 
received an order from the Rubislaw Granite Company for a new 
blondin or cableway for the Rubislaw Quarry. The machine is 
to handle loads of 20 tons, which is believed to be greater than 
that of any existing cableway of this type. The clear span will 
be over 800ft. and the plant will be driven by an electric motor 
of 150 B.H.P. 


Atrrep Herserrt, Ltd., of Coventry, has received an order to 
supply the pulverisers for the new super-power station which is 
being erected at Hams Hall, near Birmingham, which will, when 
completed, have a capacity of 800,000 kW. There will be at the 
outset five large boilers, each having a capacity of 200,000 Ib. of 
steam per hour, and each is to be fired by five large double 
“ Atritors,”’ each double machine having a pulverising capacity 
of 4 tons of coal per hour, giving a total capacity of the piant of 
100 tons per hour. The “ Atritors "’ will be electrically driven 
and all will be electrically controlled from a distant station. 


MeLprums Lrtp., of Timperley, near Manchester, has during 
the past twelve weeks received orders for forced draught furnaces 
and mechanical stokers for forty-three boilers—locomotive, 
vertical, Cochran, Economic, and Lancashire, and water tube 
types—in addition to many sets of smoke prevention bridges 
only. The same firm has also received orders for twenty-two 
refuse destructors of capacities varying from the small circular 
cast iron type consuming 25 Ib. of refuse per hour up to the large 
steel-cased forms burning some 13 cwt. per hour, as well as the 
large brick-built municipal types, and an order to fit a wood 
refuse (chip) stoker to a Lancashire boiler at a brewery which is 
situated next to a timber works. 


Great WesTerRN Rattway Company officially announces that 
the following contracts have been placed :—(a) Supply of six 
Fordson tractors, R. Pratt, Ltd., High-street, Sutton, Surrey ; 
(6) supply of five two-wheeled trailers, The Eagle Engineering 
Company, Ltd., Eagle Works, Warwick ; (c) supply of five four- 
wheeled trailers, Carrimore Six-Wheelers, Ltd., North Finchley ; 
(d) supply of six 4/5-ton motor chassis, J. I. Thornycroft and 
Co., Ltd., Thornycroft House, Smith-square, 8.W.1; (e) over- 
haul of dredger Marquess, Thomas Diamond and Co., West Side, 
East Bute Dock, Cardiff ; (f) overhaul and repair of ss. St. David, 
J. Gordon Alison and Co., Ltd., Dock Engine Works, Birkenhead ; 
(g) overhaul of steam hopper barge No. 4, The Ocean Dry Docks 
Company, Central and Albion Dry Docks, Swansea ; (h) over- 
haul of tug Lady Tredegar, J. B. Hunt and Co., Ltd., North 
Alexandra Dock, Newport ; (i) supply of two 500 kVA single- 
hase transformers for Swansea, The British Electric Trans- 
ormer Company, Ltd., Hayes; (j) supply of belt for No. 11 
coal conveyor, Port Talbot Docks, The Leyland and Birmingham 
Rubber Company, Ltd., Leyland, near Preston ; (k) supply of 
four single-phase transformers for Newport, The Hackbridge 
Electric Construction Company, Ltd., Hersham, Walton-on- 
Thames ; (/) erection of garage at Birkenhead, W. T. Nicholls, 
Ltd., St. Paul’s-road, Gloucester ; (m) alterations to receiving 
office at 17, Commercial-road, London, E. 1, and repairs to 
granite paving, Paddington Goods Station, Wm. Brown and 
Sons (Builders), Ltd., 195, Uxbridge-road, W.12; and (n) 
repairs to paving at the milk dock at Paddington, The Kleine 
Patent Fire Resisting Flooring Syndicate, Ltd., 133, High 
Holborn, W.C. 1. 








Farapay Hovse EtecrricaL ENGINEERING COLLEGE. 

Although the front of this building suffered considerable damage 
by the crane which fell in Southampton-row on Friday night, 
it has been found possible to carry on the work of the College. 
The testing laboratories received but little damage and the work 








yet definitely placed their contracts for supplies over next 





is now held by Lord Buckland. 


of the standardising department is proceeding normally. 
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Current Prices for Metals and Fuels. 


TRON ORE. 


N.W. Coast 
Native 

(1) Spanish .. 

(1) N. African 


18/6 to 21 
18/6 to 21 
18/6 to 21 


N.E. Coast 
Native ‘ 18/— to 21 
Foreign (c.i.f.) 21 


PIG 


TRON. 


Home. Export. 
£ s. d. £ s da. 
(2) ScorLanp 
Hematite. . 316 0 
No. 1 Foundry 317 6 
No. 3 Foundry 314 0 
N.E. Coast 
Hematite Mixed Nos. 312 0 12 0 
No. 1 312 6 12 6 
Cleveland 
No. 1 310 0 37 6 
Silicious Iron . 310 0 i 
No. 3 G.M.B 3 7 6 3.5 0 
No. 4 Foundry 366 3 4 0 
No. 4 Forge 3 .66¢0 33 6 
Mottled 36 6 3 3 0 
White 3.5 6 3 3 0 
MIDLANDS 
(3) Staffs. 
All-mine (Cold Blast) 
North Staffs. Forge - 
Foundry .. 3 6 0 
(3) Northampton 
Foundry No. 3 3 1 0 
Forge 218 0O 
(3) Derbyshire 
No. 3 Foundry 3 6 Ote 3 7 @O 
Forge 3.0 0 
(3) Lineolnshire 
No. 3 Foundry 3 4 Oto 3 5 O 
No. 4 Forge 3 2 6 
Basic 3 2 6 
(4) N.W. Coast 
N. Lancs. and Cum. 
4 6 6 (a) 
Hematite Mixed Nos. | 4 9 6(6) 
413 O(e) 


MANUFACTURED 


Hom». Export 
sa &@ £s d 
SCOTLAND 
Crown Bars See. Dee tes 0 WO 0 
Best 
N.E. Coast 
Iron Rivets 11 15 (0 
Common Bars 10 15 0 
Best Bars li 5 0 
LANCS. 
Crown Bars ; 0 0 6 
Second Quality Bars 910 0 
Hoops 12 10 06 
S. Yorxks. 
Crown Bars It 0 0 
Best Bars 12 5 0 
Hoops i2 10 O 
MIDLANDS 
Crown Bars 912 6to10 O O 


Marked Bars (Staffs. ) 


@ osx 0s 
Nut and Bolt Bars 9 0 Oto 9 5 O 
Gas Tube Strip 1110 O 


STEEL. (d) 


(6) Home. 


(7) Export. 


6a ¢@ £ sa. d. 

(5) ScoTLAND 
Boiler Plates - o BHM ®@ 10 10 0 
Ship Plates, Jin.andup.. 8 2 6 712 6 
Sections “a oh 7.oe: Bae we 73 6 
Steel Sheets, fin. .. -. 815 Oto8 17 6 815 0 
Sheets (Gal. Cor. 24B.G.) 14 5 0 £13 17 6 








STEEL (continued). 
N.E, Coast Home. Export. 
£s. d. £ « ad, £« ad. 
Ship Plates 82 6. 
Angles 732 6. 
Boiler Plates .. 1210 0. 
Joists 712 6. 
Heavy Rails 810 0 
Fish-plates ee ee ais 
Channels tek ag ee os . £9 to £95 
Hard Billets 812 6. 
Soft Billets 712 6. 
N.W. Coast 
Barrow 
Heavy Rails SB Bice «a 
Light Rails 810 Oto 815 0 
Billets 710 Otol 0 0 
MANCHESTER— 
Bars (Round) 810 0 
(Small Round) . f. Oe 
Hoops (Baling) oa wo 0 0 
(Soft Steel) y - >) Ve 815 0 
Plates i ast. ae ee 
» (Lanes. Boiler) 10 15 0 
SHEFFIELD 
Siemens Acid Billets  . = ee 
Hard Basic 712 6to $8 2 6 
Intermediate Basic 71 0 
Soft Basic , 2: 
ee 10 0 Otol lO 0 
Soft Wire Rods 9 5 0 
MIDLANDS 
Small Rolled Bars ‘ 715 Oto 8 0 0 
Billets and Sheet Bars 515 Oto 6 0 0 
Sheets (20 W.G.) . 1110 Otol2 O 0 
Galv. Sheets, f.o.b. L’pool 13 10 Oto l4 0 0 
Angles 712 6 
Joists 712 6 
Tees on ai a2 >» oa © 
Bridge and Tank Plates oe wm... , 
Boiler Plates ll 0 Otoll 0 O 
NON-FERROUS METALS. 
SWANSEA 
Tin-plates, 1.C., 20 by 14 17/6 to 18 
Block Tin (cash) 259 12 6 
oe (three months) 256 15 0 
Copper (cash). . ° 57 0 0 
(three months). . 5618 9 
Spanish Lead (cash) 20 15 0 
- (three months) 21 2 6 
Spelter (cash). . : 2610 0 
9° (three months). . 26 6 3 
MANCHESTER— 
Copper, Best Selected Ingots 63 2 6 
Electrolytic 63 5 O 
Strong Sheets 86 0 0 
° Tubes (Basis Price), Ib. .. o 1 Of 
Brass Tubes (Basis Price), lb. o 0 11h 
Condenser, Ib o lt if 
Lead, English 22 5&5 0 
Foreign 21 5 O 
Spelter 26 10 0 
Aluminium (per ton) £107 
FERRO ALLOYS. 
Tungsten Metal Powder 1/8 per Ib. 
Ferro Tungsten 1/3 per Ib. 
Per Ton Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 0 0 7/6 
6 p.c. to 8 p.c. £22 17 6 7/3 
8 p.c. to 10 p.c. £22 10 0 6/6 
Specially Refined 
Max. 2 p.c. carbon £36 0 0 11/6 
»  lp.c: carbon £4110 0 15/- 
+  0-70p.c. carbon £53 0 0 17/6 
os - earbon free 1/4 per Ib. 
Metallic Chromium ; 3/— per Ib. 
Ferro Manganese (per ton) .. £12 O 0 for home 
£16 for export 
Silicon, 45 p.c. to 50 p.c. £12 15 0 seale 5/— per 
unit 
75 p.c. £20 5 0 scale 6/— per 
unit 
Vanadium oa We 14/3 per Ib. 
» Molybdenum ee 5/— per Ib. 
» Titanium (carbon free 0/114 per Ib. 
Nickel (per ton) £170 
Ferro-Cobalt 9/3 per Ib. 





FUELS. 


SCOTLAND. 
(Prices not stable.) 


LANARKSHIRE— 
(f.0.b. Glasgow )}—Steam 


o- a Ell 
Splint 
Trebles 
Doubles 
* - Singles 
AYRSHIRE 
(f.0.b. Ports)—Steam 
Jewel 
- os Trebles 
FiresHire 
(f.0.b. Methil or Burnt- 
island)—Steam 


Screened Navigation 
Trebles 
Doubles 
Singles 
Loruians 
(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND 


(8) N.W. Coast 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
DurHAM— 
Best Gas 
Second 
Household 
Foundry Coke 
SHEFFIELD 
Best Hand-picked Branch 
Best Sleected House Coal 
Screened House Coal 
a » Nuts 
Yorkshire Hards 
Derbyshire Hards 
Rough Slacks. . 
Nutty Slacks 
Smalls 
Blast -furnace Coke (Inland) 


Inland. 
28 — to 30/6 
22/6 to 23 
19 to 20 
16/— to 17/6 
14/6 to 16/6 
15/—to 17 

9 '-to 10/- 
7 to 8 
3/-to 4/6 


12/6 at ovens 


Furnace and Foundry Coke (Export), f.o.b. 


CARDIFF 

Steam Coals : 
Best Smokeless Large 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Larg: 


Ordinary Eastern Valley Large 


Best Steam Smalls 
Ordinary Smalls 
Washed Nuts 

No. 3 Rhondda Large 
Smalls 
Large 
Through 


om 2 -_ 
- Smalls 

Foundry Coke (export). 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) . 

S waNnsEA— 

Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein . 
Machine-made Cobbles 
Nuts. . 
Beans 
Peas x: ee 
Breaker Duff . 
Rubbly Culm 
Steam Coals : 

Large 
Seconds 
Smalls 
Cargo Through 


(9) SOUTH WALES. 


(1) Delivered. (2) Net: Makers’ works. 





(6) Home Prices—All delivered Glasgow Station. 





(c) Delivered Birmingham. 








Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(2) Rebate 7/6 joists and 5/- all other materials if home consumers confine purchases solely to British products. 


(8) f.0.t. Makers’ works, approximate. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


Export, 
13/3 
14/- 

15/- to 16/6 
14/9 to 15/- 
14 
11/9 


13/6 to 14 
15/6 
14/6 to 15/- 


11/9 to 13, 

18/— 

to 16/- 
to 14/3 
12/6 


15 
14 


12/9 to 13 
12/— to 12/3 
14/6 to 15/6 
14/—to 14/3 
2/6 


24/— to 25 
40 /— to 56 
22/6 to 23/6 


13/6 to 14 
13,/— to 13/3 


8 —to 10 
13/— to 13/6 
21/—to 27 


15/6 to 16/- 


13/6 
21/— to 27 
19 /— to 26 


18,6 to 19/6 


19 to 20 /- 
18/6 to 19/- 
18/6 to 19/- 
17/9 to 18/3 
17/9 to 18 

17/6 to 17/9 
17/6 to 17/9 


17 to 17/6 
12/6 to 13/- 
11/— to 12/6 
18/— to 21 
19/6 to 20 
15/6 to 16/6 
16/6 to 17 
15/— to 15/6 
13/—to 14 


30/— to 37/6 
27/6 to 30 

23/— to 24/6 
27/9 to 28/3 


34/— to 36/- 
27/6 to 30/ 
23/-— to 26/- 
36/6 to 40/6 
40/— to 45 

26/— to 29, 

17/6 to 19/6 
8/6to 9/- 
8/3to 8/6 


18/6 to 19 

17/— to 18/— 
10/6 to 12/- 
15/6 to 16/— 


(5) Glasgow, Lanarkshire and Ayreshire. 


(8) Except where otherwise indicated 





(6) Delivered Sheffield. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Trade Outlook. 


In the present state of the iron, steel and engi- 
neering trades more than usual importance is attached to 
any signs of recovery, and at the moment it is remarked 
that foreign buying is a little more active, from which it 
is inferred that customers abroad find it necessary to 
replenish stocks while prices are at their present low level. 
There has certainly been a good deal of price cutting of 
late, and some rolling mill owners have had to make 
desperate efforts to avoid closing down altogether. Nearly 
all the sheet makers are running short time. While very 
low prices have lately been accepted, it is evident that it 
is a temporary expedient to clear out stocks. There is 
already a strong reaction against unremunerative prices. 
It is argued that in view of the increasing charges due to 
taxation they must entail a loss, and that if serious trouble 
is to be avoided prices must be raised to something like a 
profitable level. There can be no hope of that being done 
except by organisation, for which reason there is con- 
fidence in the final issue of the negotiations for the forma- 
tion of comptoirs. Makers believe in their success, because 
they see no other way of giving more stability to prices. 
The French, German, Belgian and Luxemburg rod makers 
have signed an agreement for six months, and if, on April 
lst next, the wire drawers fail to come to terms and enter 
the union the rod makers’ agreement will be cancelled. 
Meanwhile another meeting of wire drawers has been held 
in Brussels, but nothing has been made public as to its 
deliberations, although it is reported that a further step 
has been taken towards an understanding amongst 
Belgian firms over their participation. Until these various 
unions are formed it is doubtful whether the prices of 
rolled iron and steel for export will be stabilised, but it is 
possible that makers will be less ready to offer concessions 
in view of the stronger tendency of raw material values, 
which have not declined to the extent that had been 
anticipated, chiefly owing to the prices of coal and coke. 
Notwithstanding that there are reported to be two million 
tons of coal at bank at the northern collieries the companies 
argue that they are unable to sell at lower prices. In view 
of this accumulation of stocks the coal output is diminish- 
ing. Consumers still believe that a reduction of coal prices 
is inevitable. 


Continuous Brakes. 


It has been decided to place orders for continuous 
brakes for goods trains to the value of 1400 million francs, 
one-half of which will go to Germany for delivery on 
account of reparations and the remainder will be distri- 
buted amongst French manufacturers. Contracts for the 
necessary brake fittings will also be given out to French 
firms, the cost of them being estimated at 260 million 
francs. 


Mercantile Marine. 


So far as concerned the tonnage of merchant 
ships this country found itself after the Armistice in a 
better position than it was before the war, principally on 
account of the large number of ships surrendered by 
Germany, and yet a report upon the Budget estimates 
relating to credits, which are to be asked for on behalf of 
the merchant marine next year, states that the situation 
of the fleet is deplorable. There is no lack of tonnage, but 
the ships cannot be sailed economically and are for the 
most part lying up in the ports because lower freights 
can be accepted for modern ships built in other countries. 
Ttaly, Spain, and Germany are building new mercantile 
fleets which are likely to compete successfully with the 
French shipping, especially to South America and other 
parts of the world, and although the construction of the 
Ile-de-France has shown what French naval architects 
can do, they have had no opportunity to replace the old 
ships in other services. An active campaign is therefore 
being carried out in favour of the reconstruction of the 
merchant fleet whereby, at the same time, work will be 
provided for the shipyards which are at present almost 
destitute of employment. An arrangement has been come 
to with various financial bodies for credits, extending 
over five years, amounting to 1000 million francs. This 
will be available to shipowners at a low rate of interest for 
the construction of new vessels and will be guaranteed 
by the State. 


Sewage Disposal. 


The refusal of the Paris suburban populations to 
allow of the creation of additional sewage farms has placed 
the Paris Municipality in a dilemma, for there appears 
to be no way out of the difficulty except to construct at 
great expense works for the bacterial treatment of sewage. 
Nevertheless, a scheme has been submitted to the Council 
for creating farms beyond the Paris agglomerations, as 
far as Champagne, where it is believed that the fertilising 
value of the sewage will be appreciated, and in view of the 
cost of laying down mains and erecting pumping plants 
over such a considerable distance it is suggested that all 
the towns and communes profiting from the installation 
should participate in the expense. In a general way 
towns in agricultural centres prefer to utilise the sewage, 
and it is doubtful whether they will display much 
enthusiasm for the Paris scheme. 


A Fast Train. 


The highest booked train speed in France is now 
that on the electrified line between Bordeaux and Dax, 
a distance of 91} miles. On this section the distance is 
covered by the Sud Express in 1 h. 29 min., which is equal 
to nearly 61} miles an hour. Since the electrification of 
its system the Midi Railway Company has completely 
transformed its services, which are accelerated and 
increased on all the lines, and communications have been 
greatly improved in regions where the gradients are often 
particularly heavy. Apart from effecting a great improve- 
ment in the service, the electrification of the system has 
proved economical, for formerly the cost of coal was always 
burdened by high transport charges, and the electrical 
energy is obtained exclusively from hydro-electric plants 
practically within the system itself. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

Whm an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C. 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


INTERNAL COMBUSTION 


277,778. July 22nd, 1926.—Vatve CLEARANCE ADJUSTMENTS, 
D. R. Pobjoy, Hessle House, London-road, Sleaford, Lincs. 
The object of this invention is to maintain the valve clearance 
of radial air-cooled aero-engines, regardless of their temperature. 
The valve rocker bracket is on the end of a long bolt B, which 


N°277,778 








reese es 


is housed in a bracket C cast on the cylinder head. A sleeve D 
of aluminium alloy, with a relatively large coefficient of expan- 
sion, extends the bracket towards the crank shaft and the bolt 
B is attached to the inner end of this sleeve. The expansion of 
the sleeve acts in opposition to the expansion of the cylinder 
and maintains the clearance as required.—September 29th, 1927. 


ELECTRICAL APPLIANCES. 


277,405. June 9th, 1926.—ImPpROVEMENTS IN OR RELATING TO 
ALTERNATING-CURRENT RKectiryinc Devices, Samuel 
Ruben, of 70, East 93rd-street, New York, U.S.A. 

The rectifier described in this specification consists of an 
oxide-coated tantalum electrode strip A. Around this strip 
there is lead peroxide B, which is forced into the metal container 
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C under pressure. The remainder of the drawing is self-explana- 
tory, but it may be added that the specification states that in 
the event of the tantaluin oxide film being punctured or other- 
wise injured the reaction between the tantalum and the lead 
peroxide restores it to the normal condition.— September 9th, 
1927. 


TELEGRAPHS AND TELEPHONES. 


253,503. May 2ist, 1926.—ImproveEMENTs IN SounD Repro- 
DUCING AND AmpLiryine Device, Marconi’s Wireless Tele- 
graph Company, Litd., of Marconi House, Strand, London, 
W.C. 2. 

A loud-speaking telephone is provided with a sound amplify- 
ing device comprising nested sections, each constructed so as 
to be resonant to a frequency band different from that to which 
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the other sections are resonant, the arrangement being such that 
the total frequency span covered by all the sections is substan- 
tially equal to the range of audible frequencies to be reproduced. 
In the example illustrated the horn comprises four nested cylin- 
dro-conical sections A, B, C, and D, each dimensioned in accord- 
ance with well-known acoustic laws, to be substantially resonant 


to a different frequency band.—September 21st, 1927. 


MEASURING AND TESTING INSTRUMENTS. 


277,416. June 15th, 1926.—Torsion Meters, Siemens Brothers 
and Co., Ltd., Caxton House, Tothill-street, London, 
8.W. 1, and F. Turner, The Crest, Shooter's Hill, London, 
8.E. 18. 





The aim of this invention is to eliminate friction between the 








parts of a torsionmeter, such as that used to determine the horse- 
power of a sea-going vessel, in which the twist of the propeller 
shaft is taken as a measure of the power transmitted. In the 
inventor's instrument, the sleeve used to provide the datum is 


N°277,416 





supported from the shaft by thin strips of metal, as shown at A. 
It is claimed that although these strips will be slightly bent 
in action, the resistance to angular movement which they will 
offer is negligible.—September 15th, 1927. 


CRANES AND CONVEYORS. 
277,583. May 28th, 1927.—Quaysipe Cranes, W. E. Evans, 
27, Chancery-lane, London, W.C. 2. 

This invention is concerned with cranes, such as those used 
for unloading coal barges by means of grabs, in which provision 
is made, in the way of a hopper, for accommodating the deliveries 
by the grab to the exigencies of the traffic which takes the coal 


N° 277,583 








or other material away. Instead of having a fixed hopper, to 
which the crane must be mapipulated, the inventor fixes the 
hopper, marked A in the drawing, in the rotating frame of the 
crane, so that a simple luffing operation only is necessary to dis- 
charge the grab. A secondary shoot B serves to guide the coal 
into the waiting trucks.—September 22nd, 1927. 


LOCOMOTIVES. 
277,891. April 20th, 1927.—-ArTicuLatep Locomorives, The 
North British Locomotive Company, Ltd., and J. Black, 


110, Flemington-street, Springhorn, Glasgow. 

This invention is a development of the Garrett idea, and aims 
at a convenient arrangement of the footplate, so that there may 
be no articulation between the boiler and the coal bunker to 
incommode the stoker. To this end, according to the words of 


N°277,891 








‘ 


the specification, it is ‘‘ an articulated locomotive comprising & 
boiler unit the carrier trame of which cxtends beyond the boiler 
and carries a fuel bunker, a bogie pivoted to said frame towards 
the bunker-carrying end at a point beneath said bunker at or 
about the centre of the bunker, said bogie extending rearwardly 
of said frame, the rearwardly extending portion carrying a water 
tank and a second bogie pivoted to said frame towards its oppo- 
site end.”"—September 29th, 1927. 


METALLURGY. 


277,264. May 26th, 1927.—Castinc Sreet Ineots, R. C. 
Krause, 471, Sherwood-avenue, Youngstown, Ohio. 

The inventor claims to be able to prevent the piping of steel 

ingots in the following manner. He forms the ingot mould in 


the manner shown in the drawing, with two walls A A filled with 
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heat-insulating material, while the other two walls are pierced 
with passages B B for the circulation of air. The result is that 
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the ingot cools transversely between the cooled walls, instead of 
from all sides simultaneously.—September 15th, 1927. 


MISCELLANEOUS. 


266,679. December 20th, 1926.—ImPpRovEMENTS IN ELECTRIC 
Gtiow Discuaree Protection, Alfred Imhof, of 52, Breite- 
strasse, Winterthur, Switzerland ; and Micafil A.-G. Werke 
fiir Elektro-Isolation, of Altstetten, Zurich, Switzerland. 

This specification describes a glow protecting device for 

bushing insulators and cables. In the drawing A indicates a 

bushing insulator leading through the wall of some form of elec- 
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trical apparatus, the insulator being made of cylindrical wound 
paper layers. The insulation A is secured to the outer cover C 
by cement B. In the dielectric A there is an electrode D of 
metal foil, such as tin foil, which is provided with an extension E 
and which is wound in with the paper layers and leads to the 
outer surface of the dielectric. At this point there is a band F 
composed of wire, and it is connected with the outer cover C by 
a ring G of angle iron.—September 22nd, 1927. 


272,851. January 18th, 1927.—ImprovemMENT IN ELECTRICAL 
Conpensers, Dubilier Condenser Company (1925), Ltd., of 
Ducon Works, Victoria-road, North Acton, London, W. 3. 

This invention relates to improvements in electrical con- 
densers, especially condensers of the type which are made by 


N°272,85) 





















winding or rolling up sheets of conductive material separated by 
sheets of insulation. One of the objects of the invention is to 
provide an insulation having a high breakdown voltage. Another 
feature of the invention is the employment of two forms of 
insulation, one of which prevents the other from slipping during 
the operation of gprs the condenser, and also acts as a pro- 
tective layer to the conductive element in the case of imperfec 

tions or ruptures occurring in the other. Sheets of conductive 
material and insulation are properly arranged and then wound 
together on a spindle A. For the purpose of securing the ends of 
the layers to the spindle when the winding operation commences, 
the spindle may have a long groove to receive the rod B, which 
may press the ends of the superimposed layers down in the groove 


and hold them tight. In the operation of winding, a sheet of 
metal foil shown at C will be situated on the inside of the con- 
denser. Then comes a sheet of cellophane D, then a sheet of 
paper, then a sheet of metal foil with sheets of cellophane and 
paper on top of the second sheet of metal foil. While only two 
sheets of metal foil are indicated, there will be as many of these 
sheets of metal foil as may be required to give the condenser the 
necessary capacity. When the parts of the condenser are thus 
wound up on the rod A to the extent needed, the sheets are cut 
and the roll removed and pressed or otherwise worked to give it 
its final shape.—September 22nd, 1927. 

277,594. July 18th, 1927.—Raprarors, J. A. P. Windhoff, 

Bilowstrasse 106, Berlin, W. 57, Germany. 

Had the inventor disclosed the process of manufacture in- 
volved in his ideas, this specification would have been much more 
interesting. The radiator, it will be seen, is built up of a series 
of channel-shaped pans or troughs, and the object is to make the 
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whole contrivance as light as is possible without any fear of | 
leakage. The most probable place where leakage will take place 
is at the corner, where the sides of the troughs are bent upwards. 

So in this case the sides are formed, as shown in the drawing, to | 
make them “ overlap one another so far that the water passages | 
between the sides are double walled.’’—September 22nd, 1927. | 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of ednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


INsTITUTION OF LocomMoTIVE ENGINEERS: NortTuH-EasTERN 
Centre.—Hotel Metropole, Leeds. Chairman's address, ‘‘ The 
Evolution of the Locomotive,” by Mr. G. A. Musgrave. 7 p.m. 
Visit to the Airedale Foundry of Kitson and Co., Ltd., to inspect 
the Kitson-Still locomotive. 3 to 5 p.m. 

InsTITuTION oF MECHANICAL ENGINEERS.—Storey’s Gate, | 
Westminster, London, 8.W.1. Thomas Hawksley lecture, 
“* Application of X-rays to the Study of the Crystalline Structure, 
of Materials,” by Sir William H. Bragg. 6 p.m. | 

Junior Instrrution or EnoGiIneEers.—39, Victoria-street, 
London, 8.W. 1. Paper, ‘‘ Engineering Salesmanship,” by Mr. 
Robert Lowe. 7.30 p.m. | 


SATURDAY, NOVEMBER 5brs. 

INSTITUTION OF MuNICIPAL aND County ENGIneERsS.—Town 
Hall, Lloyd-street, Llandudno. North Wales District meeting | 
at Llandudno. 10 a.m. 

MONDAY, NOVEMBER 7ru. 
WESTERN CENTRE. 


INSTITUTION OF AUTOMOBILE ENGINEERS : 
—Merchant Venturers Technical College, Bristol. Paper, ‘* The 
Technique of Gear Design,”’ by Dr. H. E. Merritt. 6.45 p.m. 

LiveRPOOL ENGINEERING Socrety.—Applied Electricity 
Laboratories, The University, Liverpool. Joint meeting with 
the Liverpool Centre of the Institution of Electrical Engineers. 


| 


“The Applications of Electricity in Warships,” by Mr. W 
McClelland. 7 p.m. 
Royat Instirution or Great Brirars.—21, Albemarle- 


street, London, W. 1. 


Society or Enctveers.—Geological Society's Rooms, Bur- | 
lington House, Piccadilly, London, W.1. Discussion on 
“Economic Transport,”’ opened by Mr. H. W. Towse. 5.30 p.m. 


TUESDAY, NOVEMBER 8rxs. 

INsTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 
Tower Hill, London, E.1. Paper, “A New Type of Solid 
Injection Double-acting Two-stroke Oil Engine,” by Dr. Fred. 
Sass. 6.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : COVENTRY CENTRE. 
—Broadgate Café, Coventry. Paper, ‘‘ The Technique of Gear 
Design,”’ by Dr. H. E. Merritt. 7.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : ScoTTIsH CENTRE 
—Room 149, Royal Technical College, Glasgow. Paper, “ The 
Applications of Electricity in Warships,”’ by Mr. W. McClelland. 
7.30 p.m. 

SHEFFIELD METALLURGICAL AssocIATION.—198, West-street, 
Sheffield. ‘‘ General Aspects of Die Casting,”” by Mr. T. F 
Russell. 7.30 p.m. 


WEDNESDAY, NOVEMBER 9rz. 


InstrruTE OF MeTats: SHEFFIELD Loca Section.—Applied 
Science Department of the University, St. George’s-square, 
Sheffield. “* Application of X- ny to the Study of the or 
Structure of Materials,” by Sir W. H. Bragg. Thomas Hawksley 
Lecture. By invitation of Institution of Mechanical Engi 

7.30 p.m. 

InsTITUTE OF MeTats: Swansea Locat Section.—Thomas 

Café, High-street, Swansea. ‘‘ Pyrometers in Works Practice,” 
by Mr. Peter MacNair. 7 p.m. 
InsTITUTION oF Civit ENGINEERS.—Great George-street, 
Westminster, London, 8.W.1. Informal meeting. Discussion 
on “The Lay-out and Manufacture of Railway Points and 
Crossings,”’ opened by Mr. 8. T. Dutton. 6 p.m. 


INsTITUTION oF ExLecrricaL Enoingers: SoutH MIDLAND 
CentTreE.—The University, Edmund-street, Birmingham. 
Papers: “‘ Economic Aspects of Pulverised Fuel,” by Mr. F. 
Forrest ; ‘‘ Present and Future Possibilities of Extracting Oil 
from Coal,” by Professor A. W. Nash; “ Analysis and Treat- 
ment of Coal in Relation to the Heat Value for Steam-raising 


General meeting. 5 p.m. 











Purposes,” by Professor K. Neville Moss. 7. 


| erescent, Glasgow. 
| 7.30 p.m. 


InstTITUTION OF MecHanicaL ENGINEERS: YORKSHIRE 
Brancu.—Mappin Hall, St. George’s-square, Sheffield. Thomas 
Hawksley Lecture, “The Application of X-rays to the Study 
of the Crystalline Structure of Materials,’’ by Sir William H. 
Bragg. 7.30 p.m. 

Nortu-East Coast InstrrutTion oF ENGINEERS AND Suir. 
BUILDERS : MIDDLESBROUGH Brancu, GrapvuaTE SectTion.— 
Cleveland Scientific and Technical Institution, Middlesbrough. 
“* Valves and Valve Gear,’’ by Mr. J. Pilgrim. 7.30 p.m. 

Nortu-East Coast Instirvtion oF ENGINEERS AND Surp- 
BUILDERS : GRADUATE SecTIon.—Bolbec Hall, Newcastle-upon- 
Tyne. Address by the Chairman, Mr. F. H. Todd. 7.15 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. Paper, “* Road Traffic Problems of the Pedestrian,”’ 
by Dr. M. O'Gorman. 8 p.m. 


THURSDAY, NOVEMBER lors. 


InstiruTe oF Metats: Lonpon Locat Sectrion.—Royal 
School of Mines, South Kensington, London, 8.W.7. ‘‘ Some 
Metallurgical Problems of the Electrical Industry,’’ by Dr. C. C. 





Paterson. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Café, 
Cornmarket, Derby. Derby Graduates’ meeting. Paper, 
“Racing and its Influence on Touring Cars,” by Mr. R. W. 
Harker. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS: YORKSHIRE 


Brancu.—Hotel Metropole, Leeds. Thomas Hawksley Lecture, 
“ The Application of X-rays to the Study of the Crystalline Struc- 
ture of Materials,” by Sir William H. Bragg. 7.30 p.m. 

Opticat Socirery.—lImperial College of Science, South Ken- 
sington, London, 8.W.7. Papers: “On the Resolution of 
Gratings by the Astigmatic Eye,”’ by Messrs. J. R. Hamblin and 
T. H. Winser; and *‘ The Deviograph and Trial Frame,’ by 
Mr. O. Aves. 7.30 p.m. 


FRIDAY, NOVEMBER lira. 
Junior Instrrution or Enorveers.—39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7.30 p.m. 


SATURDAY, NOVEMBER 12tu. 


INSTITUTION OF MuNIcIPAL AND County Enotneers.—Town 
Hall, Chippenham. Southern District meeting. 12 noon, 


MONDAY, NOVEMBER li4ru. 


InstrruTE oF Metats: Scorrise Locat Secrion.—Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
“ Brassfoundry Practice,"’ by Mr. A. Logan. 


INsTITUTE OF Paysics.—Institution of Electrical Engineers 
Savoy-place, Victoria Embankment, London, W.C. 2. Lecture, 
“Physics in the Food Industry,” by Sir William Hardy. 
5.30 p.m. 

Rattway Cius.—25, Tothill-street, London, 8.W. 1. 
“London's First Railway—the London and Greenwich,” 
Mr. H. A. Vallance. 7.30 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C.2. Cantor Lecture, “Alloy Steels, their Manufacture, 
Properties and Uses,”’ by Professor H.C. H. Carpenter. 8 p.m. 


Paper, 
by 


MONDAY TO SATURDAY, NOVEMBER l4ra ro 19ra. 
Pustic Works, Roaps anp Transport EXHIBITION AND 
Conoress.— Agricultural Hall, Islington, N. 1. For programme 
of Congress see page 520. 
TUESDAY, NOVEMBER l15ru. 


InstiTuTION oF Crvit. Enotveers.—Great George-street, 
Westminster, London, 8.W. 1. Paper, ‘ Plastic Yield, Shrinkage 
and other Problems of Concrete and their Effect on Design,’’ by 
Dr. Oscar Faber. 6 p.m. 


WEDNESDAY, NOVEMBER léra. 
INsTITUTION oF MuwnictpaL anp County ENGINEERS.— 
Dawson-street, Dublin. Irish District meeting. 3.30 p.m. 
THURSDAY, NOVEMBER lI7ra. 


Bramincsuam Loca Secriox.—The 
Discussion on 


35, 


INSTITUTE OF METALS : 
Engineers’ Club, Waterloo-street, Birmingham. 
“ Annealing.”’ 7 p.m. 

INSTITUTION OF AUTOMBOILE ENGINEERS.—Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. Papers : 
** Motor Omnibus Design,’’ by Mr. H. G. Dunn ; and “* Cellulose 
Finish for Omnibus Use,” by Mr. F. B. Grant. 7.30 p.m. 


THURSDAY TO SATURDAY, NOVEMBER l7rx To 26rx. 
INTERNATIONAL CoMMERCIAL Motor TRANSPORT EXHIBITION. 
—Olympia, London, W. 14. 10 a.m. each day. 
FRIDAY, NOVEMBER 18rx. 


Junior InstircoTion or Enoineers.—Caxton Hall, West- 
minster, London, 8.W.1. Presidential address, “‘The Nile 
and the Use of its Waters,” by Sir Murdoch Macdonald. 7.30 p.m. 


WEDNESDAY AND THURSDAY, NOVEMBER 23rp anv 
24TH. 


Institution of Electrical Engineers 
Annual 


INSTITUTE OF FUEL. 
Savoy-place, Victoria Embankment, London, W.C. 2. 
meeting. 10.30 a.m. each day. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue AssociaTION oF Pustic Licutine ENGINEERS asks us to 
announce that its address is now 68, Victoria-street, London, 
8.W. 1. 


Sir 8S. W. Royse anv Co., Ltd., of 20, Albert-square, Man- 
chester, ask us to announce that they have come to an arrange- 
ment to represent the Duriron Company, Inc., of Dayton, Ohio, 
in the United Kingdom and Ireland, for the sale of its valves, 
fans, steam jets, pumps, pipes, &c. The Duriron Company has 
specialised for many years in the manufacture of metals very 
highly resistant to acid and other corrosives. 








InstiTuTION oF Nava Arcurrects.—It has just been 
announced that the date for the opening of the next annual 
meetings of the Institution of Naval Architects will be Wednes- 
day, March 28th, 1928. 


In its issue of October 29th the Jronmonger once more warns 
its readers to exercise care in their dealings with the agents of 
certain continental tool steel selling houses. What has happened 
in the past is that firms which believed that they were only giving 
orders for samples have found themselves saddled with large 
deliveries or much higher expenditure than they had expected. It 
is desirable, therefore, that in making contracts, which may be in a 
foreign language, the ing of the el should be absolutely 
clear and that the weight of the a and particularly 
the cost per pound should be very carefully stipulated. 








